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IUT OI>UOTIOJ 
For aomet1 t ere haa be n a tr nd underw 1 in Io· 
toward oont1nuoua row-oT"oppin • In oat 1natano thi oro -
p1ng pro a11 h a oone1 ted 1n th B?"Owin of oorn ye r atter 
ye r althou h aoyb ana al o nter the c oop1n 8 queno • 
The acr ge of aoybe na and oorn r iaed 1n Iowa 1n 1959 and 
1960 1nore eed pprox1 tely 3 million ores fro the re-
ceding S T• Y r • · 
Bev r 1 r sona xi t tor a t ~nd to oont1nuoua ow-
oropp1nc . On 1e t o n 1n th ro uot1on oas1b111ty 
c urv for oorn and ra dow orops on moot so1 ty eo r ult-
1n from the applio t1on or oom roial r rt111z r to the 
coT"n oro • fh 1tt to eont1nuoua oro pin y al o b~ 
xpl in d by t e d v op nt nd ado t on of 4- and 6- row 
plant r e nd oult1v tor • Hyb l d corn, n 1no ot1o1 a 
and herb1otd~a, 1noreaa 1 lanting r t 1 or o n. 1mprov d 
ro 1on- control prooe ur nd 1mprov ~ nt 1n oh n1o l 
crop-dryin e u1 ment h ve t ther help d to ak oont1n-
uoue oropp1n t sibl . 
Th r e 1 eat v 1 t1on in th r te at h1oh ape-
o 1f1o 1nnov tiona e dopt a. 011nton o t n4 oth r 
recently- roT d v r1et1ea r opt d i n th central Oorn-
b lt in op of 2 or 3 ye ra . Use or hybrid oorn b oa.me 
i doapre d 1th1n 10 years rter 1ta intro uot1on . Ho ever, 
2 
the us of r rt111z r nd 11 s 11 ae the a~o t1on or 
1 prov 11 s ·ool A n1t 1on nd f di n me hodo h in-
r t. 0 h t slo T' p 0 (J 'O . 807) . 
e r t or dop on of a ontlnUO\l :ro - r o p n 
ay v T"leo ov he t te d p nd n~ on th t b111ty 
of h 1 na . orne or be 1 lt1n f otore to o nt1nnou 
1"0 _,,rnppin !\r the r e one t n 1 l of 11 typ IJ 0 
f"rt 1 1 r pn1.1n ~ on , h'!t 1.o or l 1 ot th 1 nd , and 
h 1ze n,1 unU"e>r ty or 011 p t terna (12 . P • :) ) . 
h"r" ar~ ny t' a ln n<l n th Onrnh" t , r~ 
s oi t· ""'8 h n a r r ( 1 h ro nnou . On part 
of ... e f r y b sp n1a i1 y d nt d to nont mmus 1'0 -
oro ins · h11'" o h~r n d r tr n th a br. 1 80 
r "I t 1 1j f OT'O pin • I • f!! qult 
\ y th t f ~ rn " opt oont1 uon ro -Q?-0 pi n " 
bnttor fl . l1ty n 1la c\ r or r ... tn nt'! nor,,r 
q ~ l ! ty '1 d t t- tol" . l' 0 uot!on . Th1• 1' ho~ rnr ,rop-
p in 1.f ! r n t qua.l1t1 a of 1 nd l e on '1 n xt n 1~n ot 
l'\l"'B.C 1oft lon follOWAd on n;y t m . 
3 
0 OTl s 0 1' s 'JUD 
Int-rodu t1on 
be obJe t1ve1 of th1s s"udy re t ly e th eoono 1o 
1mpl o tlone of continuous row-sro~p1n ~ t th f 1 m l.ov l nd 
to oona1d r th 1cp ot on th tot 0 t :Jt d (.>n pr1e 
r l a tions. l a ot .1 <l 1on r th1 :r ct1 In 
this study th n lyo 1 a 1n o o rta.. The 
oonoi io to 
t 
1"1"'m r oon id•.,.ed 1n th r1rst, 
and tl • oono 
1n P. ... on 
The f1r 
t 1a th s1a 1 
lysis 1 
r a1n n<i. ror 
\.1het1tut1o 
·t. 
the f lrm 
~r ot of oontinuoua o~o \1n tue11ed in 
1,t 1nflu"'noe on tot orop out ut. • xt , an 
de or t" nub ·1tution r l t1i:>neh1 b t en 
und " 1t1' r nt Ot'Opp1n ya r.se . The 
or !or ror 1n on th . pro 'Ot1on l de 
t> f ra to th moun of -r 1n tr. t ia s 1ne or- a or f loed 
to e oh unit or for g dd s t e ero nt of fO'r' ft 
1n t h c~op 1n Byat m 1• 1nor Th~ t hird analye1 
cone rn th hoio of p od~ot out ut th t 11 1 
prof1. ta . 'l'h r eon ro a )pro ching hn prol: l in th1a 
ra th r•l ttv rof1t h1l1 y ot oont1nuouo 
,, .#- oro 1n.,. ov r o y t mn n to h <" -
onat,.. titJd b for on o n r a onab y e eo f at'm ro o 
ado t th ~ ot1oe . It continuo a oro 1ng w r not s~erior 
to eon'O' nt1~n 1 rut t1onG th r~ would h v b en little 
l'VJ d of 1.rlV .o i u t1nrr th ot entl 1 :\ 11·regat1v off ct . 
Nex an :Ul lyf\16 ~ s or tht1 m :r 1na1 r ti! of BUb$t1-' 
.... 
tut1on D t'tfMln 
"' 
ain nd tor 1n 1 von oa·~ 1"0111otion. 
1'h1s an ys1o Of! ens ry b 19 0 t r th for<·1 • d be-
1, ftn 3:5 ti 90 r ~ nt r lll . nd o tc 10 \tfiat1 a the 
pr !'.J nt- tm .n '!"0 o1n:J l ve k . f1fth an l:t ,1 
t e r!&Xitii.tn 1 v ctoo • proflul) ! n that 1 
s 11 1ted r o ro o . l n ly 
th a oun-t ot hor l"f.! l:rod •-lntl t.'\ di trih ''t on or th 
of aor 6 0 1 nrr way l p on er 
thn JH'! ~i: l tor l" d !.n corn .PT"D uo t en e n b nt:tc:i :r> t. 
d UT' nf' th~ pr 'lfi ~d t l Of thl"I ye T' . /\.."\ n l V tl of th 
rtent or t~e l 'Or 
amoun1. or ex ~a · "'bor n do 1n ol'> tinuon row- oro. p n:; . 
The eoont\ "J r of th1s o udy a oono rn ct with th 
sr t1ve effect or oont1nuouo roY- oro pin . In a tt ·mpt-
1ng an eonom1o an lyo1e t th ~sr te lov l 1t 1s 
ne~ ss~y to eet1ma " • roduc t1on no B1b111 ty curv . 
The for , th f1rat bj ot1v or th1s seo t1on to eetl t 
.ount or 1n r as 1n. t f 4-gr n u ly that would. 
ooour 1f r o - orope r ~o n on 11 ao11• in ro su1t d 
to oont1nuou ro-,- cropo1.n . h re ul te of this p rt or 
th atu~y m r y gtv i n io t on of h p r 11 1t or 
th ya1o l 01;y of Io a 1n oo~n produot1on . 
It 1 qu1t ol th t th r ~ corn 1n rol tion 
to oth r p and 
of l nd brou t 1n ·o 
son t f ollo ln 
n ut r1o 8 would r th 
on1:1n ., oo""n r~ uot1on . 
" t1on of t 1 etn y 
ount 
For th1o 
t 
cono ic ll 1tat1)n of oon l nuous r ot- ro n . 1r , an 
naly l a le m of t h et! ot that , o an 1n crop out>Ut 
ex rto on l.n rn.'l to:• c r1c r. . oonu.ly , t ., ch 1n 
p 1oes ~ the orop output 1 8 oom~ r d w th pr1o e o th 
1aput to sac ~ho e ct th t roduo~ nd r ctor pr1o s 
n v on oro p~o uot1on . 
\ thfl!r o J eotiv a of t his t.udy r to a on ider t 11 
rr ct ot oontinuou ro -cro~ 1ng on ltv etoo output net 
f 1 o . 
REV! .Tl OP LIT •t TURE 
R Ge oh o!' t econot11ce of oont1nuo ~ crop in .. 1.n 
t,h Corub 11; 1 0 of 1:. 1~01a 1vely :r oent o ·1g1n. Reae oh 
f1uu.ing in Io1r1a r ga1 d 1ng ont1nuouu corn cropn1ng have 
b " oonfined to r 
re ~rte . .he r 1 
cl nae public t1one and i o or,r ph d 
r ar. of a·u"y concer n d t<1th eont1n-
uou orup :li n 1 h n~ h cm r:iox· nur ero11r . ~ t 1n 1n r oen 
y~·aru 1nvolv1ng 141.bo r ou1.r rn nta , · aeh1nery r qu1r ment , 
aire of o e • to nh1ev m ni ooat , na oth r 1nput-
out ut r nl at1one11po for nid ~ , at ~rn far ha.v in m n~ 
1nat no e include"' n me i eutlon of oont1nuou oorn :ro ·1n • 
nt> of t h oo O<Jmpr h nulv stuc!U. o invol e!1 
u n·v y or 31 .. f r. e lo tod 1n five uo 11 are ot In 1ana 
lO ) . J .Jor obJ o 1 v a of the e udy v re t o me ourc 
phyoio~l input s nd oovte , to de t r JJinft ;yi ld exp~ tat.ion 
f'ot' major nrope und r sp o1f1ed situ t1ons 1n Northern 
Ind t ana. llrlrl to oo outfl net ?" t n e f or v ious crops and 
for various rot t1on . Yi l d uced in the ottdy re 
h1 (;hor th n y1 lde on oomp r bl ooil s 1n Io"'la for t h 
0 e OY.O ptJ • h1le l a o nd 9.0h1n ry ooat s ,. quit 
oomp bl to low.a . ne no tle dirt renoe b tw n . orthern 
Indi an nd .lo ..,1th r ep at (J th crop rot ti on atu d 
w the f ot t h tt h at rott1nt( 1a roor common 1n or herr1 
lnd1 · ~ than 1n Io a.. . annu 1 net return b 80 on 
7 
th - "I ar ,,. r . of - 9 !jl' J l<J55 nd !. 56 pr1ce 0 th 
level a1lty cl 1 lo ID Of 1 d1 na, 10 a rox1 t oat 
n~ rly th Cl r1on- b t r 011 on f Towa , 
1 nd1o t " that oont~ UOllR uorn oro P n ould yiftld an t 
r of J .oo n er ' 00 ota 1on l oro ping 
h1o rov1decl n t !" urn r or ~ fol o·:o: '"!0} ' l .J . • 
ouo ' 26 . lS; n bCO I " C:, . '"O . Thi atu ·1 e th t 
cont1n OUR oorn oro p1ng 1ves h1.ih r r turn tan ota t1onal 
c1 .. op-,1n on o ., ·y th t r ot 
Ol"Opp n • 
tu y nd • l~ 1 
0 v 5 v1o (5) h 
fO lOT\n ObJ nc\ivrn: 
l . J v ll'> rn nt or cult i 1. f o r de t l ' 1n1n 
1n Io aboul ~ on 1d~t d oropl d J ~ nt 
p n tltr<-t , ti berl n1 . 
2 . t r 1 :\ng h I) t 1 tena1ve <n ooping 11eteit 
s 1 t 1 '3 for epec1f 1 ao1 pro "> rt1 B , 
s 0) oon 1 t 1 0 ' >r to~ ep oi f 1 so ll t p or 
&0 \ 1- ty:p I" !) ':"l1n•, . 
J . te , 1n1rt t d l.l&t}y of olop lr.n t h tor 
( I 1 0 r 0 111 or sy ma 1 h 
8 ol l t "n t1on ~o c '!l in ion oro ) 11 
4. P. Y1 l n 9<10 t nd tione r l t ve to T"Op a tt 1 • 
v r1et1 1 ~ sp oi l ... " ntion o pa t r 
mprov en n lon - lay e _O a . 
Thi r port conolude ha.t oont1 nnou rod'- rop 1n 1 
te 1ble on lop o or up 0 s perc nt by ua1ng r.oa1on 
control me ur fl on &lop a of ov r 2 ">e oon . T bl l ot 
th :r port t tl t 29 p nt of the land in Io a 1 
or l vel opo phy , nd ~l p ?'1) nt of th l nd h lop e 
of 2 to 5 ro nt . Th ~st1riat that 60 per~ nt of th 
eollo of th e ate r . ftnabl .o cont1ni1ou orop i> n 1o 
baa on th nt r lan r Gads , tr e . hu1.ld1ng 
nit n ,. w t ln.nd , s on;/ 1.4nt1, And l nd a bJ t to ov~rr: 
a nol dt!<\ 1n th ot 1 . Li k 1 11 J"''l (l f ~VAl 
to - n tl7 lo: 1n nd , 1nolud1n 11 toG or 
x-r ular !n a~aopn to bf) t' r d y r · no a· 
Thu th 60 ere n o 1ca 0 le A the ~ronor• 
t 1on h t an b l"Op d l '1 • Ho ,, v r at dy C>f 
t h 1B YP• 0 0 11\-d.1 t h up r 11 1t to th a ount or 
l n~ va1lahle tor cont1f\uou ro - oro··l":>it"t • 
". . ~hrad r, John P · k , and • 0 . t~o1l nhGU r ( 11). 
oonolud in otudy report d. 1n the Io Fa.rm Oo1 noe t 
t 1 th ll poa 1bU1t1 s on 1d red 1 th t trom S 
to 10 1ll1()n er ot l d 1n Io1t1 ooul b us for 
oon't1nuc as corn '>roc1\uctlon . 'l'l:1ey ati at th t or h 21 
m1ll1on or s ot l nd n Io"' havl ng leoo th 5 p re nt 
9 
•lop 12 to 14 m1111on aer s re su1tabl tor Gont1nuoua 
corn crop 1n ·• th1 a e ot 5 to 10 111 on aor~ 
e7a1udan and ~1th1n ultabl eo11 are 1n oa 
et a o and 1n t ac too all to b r me ep 
or tar -
t ly . 
'l'be 1mpl1oat1on ot cont1nuou~ oOMl oro~~1 1th 
l:' .8peot 110 1nO a,GP ~rOdUOt1on l' BU (~e t Pt\ by • D. 
Shr de-r nd 1 oken (12) . 'J'hAy e ti ha 
ro t nt1a.l ,.ad iotion of 4 . lJ. b l on ash le. of corn e:ri $ts 
on lantl u oap :b l1ty 1 I d II n t Oo't'n ~1 t . 
This oontraoto wi th produ · tlon of 2 . 1 b1111oo bu~h~lB of 
eo~n in 1955 for 11 ol a n «I ot l nd. Th authorG ol a1-
tled lan 
in f Ve 
ooord.1ng to 1te su tab1l1.ty f or r_vn1n pro<1uot 1on 
oups h1ch they l b 11 d , B, C, n. nd 
p roduet1on w s ea ed to be ·t e oh a t on olas 
orn 
aoU 
nd th moat n 1v on ol ae no11 . Clas A and 8 
land w r e oon 1d red to be u1tabl tor oon inuous oorn 
oropp1ng . 'fhee t wo olao T'f:' rot1ghl1 oom bl to the 
land ti e oa .u.bll ity o a ae a I an IJ vh1oh us d in 
l at r alyRl 8 1. th1 1s .. '1'h 8 dy by 5hr ni! r n 
t ten ot ma.Jo pro uc t on r 1on 1n th • s . l"'OV1d 
f an ~Prk tor tudy ot t 1no,.. se in >ro otlon po 1bl 
1n I o throu~h oontlnuo a ro· -aro~~1n . 
I nz (?) ' n 
o lyz1ng r . m 1 ~ 
tu~y w 1oh wa d1rao Pd nr1oar 1 at 
d costs n r 1 tion to r ohlnery 
t ohnology ves oona1der t1on to 1 bre k- v nff r1oe 
10 
ne~d d ror oorn to~ 41rf r nt oir. t 1n th~ a ~ ngton-
Clyd no1l a& oo1~t1on ar ~ · 1 h ont1n ou oorn .* omnAr1-
on al o e 1n • r ak- v n" o1nts anong !'iv 
1 rot t1on , the ~r do 1n t~ o~op 1n y t 1n th ea , 
and oon 1nuou corn. Kren ' atudy 0 ·11 & t hat he r.1n 1 U1"J 
oo t oreo. · 1 less \utd r oontim10u.G oorn · t rota 1ona 
oro ping a.nd th t the "brf' k - enu ,:>rio or oo-rn under h i h 
r rt111za t1on tor bot cont1nuo1~ oor s.nd t1ve- yoar 
rotation d1ff r by .14 buebt=tl . Thi tudy u oted 
that oont1nuou t::oi:'n 1n th O 1n ton- Oly 
super1or to l torna t111r orop1»1ng progr s i th relo'P -o .. to 
eoonorn1o return • 
*Oo1'n pr1o t whloh unit oat.a o.u l retll?'nR at 
mi n1mum ooat a oreagt . 
11 
.co 0 l / PLIO TIC 'S 0 T . !RM 
Analyt1o 1 ~ t 1n 
In n ftort o llow 1 r p 11n t1on o the 
r ulta of thte etu(ly to fa m w1t"' v ry1n mounta ot 
av 11 bl~ oa 1t~l a 1 bor. the as um t1on 1Q mad th.-~t 
1 nd 1a th only 11n1t1n' r aouro to be lloo t d unn r 
var1oua oro,p1n syst Und r th1e a s s t1 n the pro-
duotion poaa1bil1ty ourve 1• n 1 o- 1 n ourv . urth~r­
mor , ,. oh qtt 11ty of l nd de end1n upon 011 type , f r-
t111ty , ere nt ot lo , de ee or erosion, fll"' in 18, and 
cert in ot r f otor pr nt • d1et1 ot production oe 1-
biJ.1 ty oul"'V' • The tim period oona1 re 1 th t1m n c-
easary ro th full f t ots or to bo r fleet d in 
gr 1n yi lt!e . 
Tot 1 oro~ outnut of nont i n101n ~o~-oron~1ng versua ro-
t t 1on~l 
To r o111tat t 1n n fo g 111 b 
r 8 ded th nd ~o ' eta to Thu h 
ro l m 1 r duo ~ to oho1a of' 1 to rn 1 v o tt • a , 
r a in nd tor gp , tro g1 v n outl y o:r r ao11ro s . A 
ua ful tool 1th vhl h to otudy the loc t1 n of t1x d 
e t ook or r eouroae 1n th~ produotion ot gr 1n nd for e 1e 
the oono pt of pro 1uot1on po a1b111ty ourve . Th e 
as urnpt1ona und rly1ng th1B oonoe t re as follo a : (1 ) 
12 
th t1rtn pro<'luo e t o roduot , 1n nd for •fl , ( 2) the 
t wo pro uot e ar odt oed und r v n teonn1<l oond1tionA, 
and (j) th t1rm produon theaB t o rodueto 1th 
supp1y of r ou~o s . 
r xed 
The roducte , 1n and rorag , oa1 h v oompl m n-
tary I oornpc t1t1ve 1 or a ou~plement~ry r 1 t1onsh1~. Two 
pr-oduot a ar t ohn1c 1 co .plemen te wh n n 1nor-t ~ 1n the 
out ut ot on I 1th r eourofll h lt1 .on t ant so reaults in 
n 1na~ a 1n the out ut of th other (1 , tr>. 221) . ' 0 
produ t s r cornpr.t1 t1v 1n t e ua or 
th output of one can b 1nore a d on y 
1n roduo:1on of th oth~r ( , p . 204) . 
oo pet1t1v cron ih tot r g1on, s~no 
iv n l"t"'90uro a 1r 
throu h a s cr1!1oe 
at nd o to a.r e 
1th rt! ouro 
o on t nt ate or e of on orop neo aa1 t t ea r ~ ~ 
o~ a nd a nrnaller output of thg oth r . Wi th mmt 
or r ouro a a su lP-rn n ~Y r l"t1on h1 o. ure h n n 1n-
or a 1n the o 1t of ~np ~ro uot as no eff eot n the out-
put ot t he othor 1""0dnot . 
t1pnshtn 
outuuto 
The aubot1tut1on r l a t1on h1p between 
1n production i n am~ na of me urin, th 
output th t mu t b 1 n up ~n ob 1n1n 
or on 
1n d f ottage 
ount or produot 
l r r output ot 
a oomp t1ng pro uct. det rain tion of the eo~b1nAt1on of 
13 
out ut th t 1 l Ill 1m1ze tot 1 ;r venue 1 mad by f! (4U t1n 
th v lue or t h produotf" glv n up 0 th v lu of h• ro~-
uote ·a n (\ . 
m~r tn 1 r te ot nul:n~tt tut1 on f p to th b o ut 
c 
00 
n \n on r>ro 
p t n roa,1ot . 
oh un1 of :v:2 
. Z0?- 208 ) . 
lilt oo\at..,, 
It ttl\ nr 
1~h o. n,. of 1. un1 i n 
d r A 10 or tor 
h 1ft 
An x o g1n l r t of ub t1tution bet~ n oo D tin 
product 
he " o 
t ny ot nt on th~ ro uotlon •oes1b 111t7 ourv 1a 
of th production o b 11U;y ourva t t h i oo. -
t> 1 ri ~ t 1on 1Jf out ut . 
Th~ s betw on t wo nro ota h1oh r OCl.:.>_. in f OT' U 
or i n le r oourc o.r s a too or r ,.ouroes I y be O.Jnatgnt 
or t n 1n r~ tn 01' or 1n .. r t . " a B d ndent 
on th h P"- or t hP ro uct on f mo 1on tor ch of thP t 0 
p otiuo con r ned . 
!n f'1 ur~ 1 it 8 u Pd OU u ot both ro uot yl 
nd Y2 tno:r ae~n" t h1n r t a tn ut r 
.d d . 1 re 2 , wh1oh la b ,. 0 1 , lu trat d th 
;pro due on poe ' b1l1 y OU'l':'V for 10 n t of' A ouro n 
t h protSuot on o:r yl ::i.nd Y2 • :o. r 1'or , p o1 1on 0 1-
1•1 1 1 ty r h ' 1 d :r1Vfl> fr m rod let on fun t1ona hi h 
:re 1no,.. s1n a ctl 1 n1oh1n r t hrol out ar oono v 
14 
to the or1 1n . In r1 ure 2 th 
e h1tt d to Y2 1e 1norea 1n . 
s ot Y2 for Y1 aa r aouro e 
In r1 ure 3 1t 1a a s• d that th o t ut ot Y3 
ie 1nore a1n at an 1nor aa1n r t 1nJut r de • rhe 
roduct1on o e1b11,ty ourv 1lluatrat d 1n f1 ur 4 tor 
p oduote x3 nd Y4 hen O units ot a r source a~e us 1 a 
ourve wh 1oh 1a Gonv x o t .or1 1n . In th s 1n t b 
prod\lOt on oas1b11 y ourv h1 h :t oonvex to th or! 1n 
r eulta r~o pro uo ion funot1onR h1o r 1nor 1Jl at 
an 1nor in rat • In r1 ur 4 th a ot Y2 tor l s 
r ourae a ohitt d o X2 a d er a 1n • 
oonet nt l fl bet~ n ro u t aul t from a n r 
prod ot1on rwiot1on. In t ur s the •t'O ot1on runot1on 
for Y5 nd Y6 1a etr 1 h 11n • h }roduot1on poa 1b111ty 
ourv tor lo unite or r ouroe 1llu trat d 1n ti ur 6 1e 
al o a str 1 ht 11n ~ herefor , th MRS of ~l tor Y2 , nd 
v1o v ra , 1e t a oonetant rat • 
B tor l zin t. 1ao- 1 d ourv ot1 t d tor tho 
tar under atud7 , 1 1 11 plify t h n J.y 1• 0 reaent 
f1rat t 1o 1 1 CJo-l nd ou.rv t ?la ftX 1b1te bot a oomnll!t1 -
t1v 4 ootmlement ry r n 1 re 7 10h 1A t k n fro 
atud1 oo l et d 1n l so by Jen n ( 6 , • 6A) 1llu tr tea 
that both a oomp l. m n r1 an4 t1t1T r 1on h1p 
xiata b t n in nd rora little or no com r 1al 
r rt111z r dd A oo l r:a nt 1 r t1onah 'b t w n 
(\J 
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RESOURCE INPUT 
Figure 1. Decreasing 
produot1v1ty 
function. 
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Figure 3. Increasing 
produot1v1ty 
funot1on. 
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Figure 2. Concave 
opportunity 
curve. 
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Figure 4. Convex 
opportunity 
ourve. 
16 
r 1n nd tor ~ e 1t r~o th 1ncreas in er aor 11 ld 
ot oorn u to the nit~o n f trn! ah d by l • tor 1 
dde 1n a rotation 1 1 te o! ro 1nrc . 1 co "1 
rel t1. on h 1 x1ct t-r m to on the oduot1on OfUS1b1 1t7 
urT , h1:1 00 p t1t1v r el ation h p x1et a b t n 1.n 
nd for • fro B to 
Th co et t v r n e or thft 1 o- 1 nd ourv , or o1nt 
B to IJ , 1 oon v hen v1 wed tro Ori n poi nt or th 
,r a ln th oomn t1t1v~ r ion ot tll d ourv 
tor e ubat1tut f O'f" r 1n at n 1nore m 1n r a te 
ot aabat1tut1on , . . ' S ot tor tor in (ex r a d a 
~ ~ ln output I ~ tor e output ) nor a~ ae or tor • 
1a ad ed to the rot t1on . The 1no~e ae in t he m r g1nal rate 
or eubst1tut1on of ro g tor r 1n r 8 lt from proauot1on 
tunot1ona wh1oh b ve eor n 1 pro uot1T1t7 • the 
raoun or the nput- r Gtor 1 1noreaee . 
Ir ther 1a 
•1 crop 1n ay 
ot m n 1ty un~ r rotat on-
• th oo 1 DPnt r1ty ooc • ov r r od 
or y are (6. ~ . 61) . In ny on 1 r 1t l e eY1d nt tn a corn-
oa t - ~ado rotati on on 1T n ount o f and t ha oorn. o ta , 
nd eadow 
n 1nore 
e in 1r ot ao petition for l nd u • ; tor 
n om or an out ut u t n o r1ly r 
in a r d ot1on of e1th oats or 0 ore na output . 
The 1~o-1 nd c v tor th 20- or h1e r tn 
nd rora ar t h oro outiuta un~ r not t or 
le . 
l 
>-<D 
ex 
0 40 
I() 
>- 32 
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I- 16 
::::> 
0.. 8 
I-
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0 2 4 6 8 10 
RESOURCE INPUT 
17 
Figure 5. Constant productivity 
function. 
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OUTPUT OF Ys 
Figure 6. Linear 
opportunity 
curve. 
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Figure 7. Long-run relat1oneh1p between grain and forage. 
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f rt1 1 onv 0 0 1 n 
1nt. 
of 
01" 0 
h r~ o• - h r of 
tor ·r 1n d 1n 
to 1 • 
1 (l, p . 21?) 
u T ror pT>od 
r tt.irn ,1v 
tno th 
t ro 
n 
ro 10 0 • 1'b1l t, 
un oond •1on of 
n 1n r t or ub 
h Of t J"O d 
r 
1 u 1on . 
n h i 
dy on n ot ·t• n y1 ld 1 a u 
t o 1nt 1n t r<>l h 0 1on or t 1 r 
t onv x1 1 of ~ ao- l nd u~v not r ul of 
o r t n n r ; l on o '1. r 1 r t.urna . 11 h 
o d or "' · n l r t• or ou 1 on ot 
tor for n ror ro u on ~ d 1• a 1 
oft T roe or o b1n1n· o 1n o 
oun 1 • h s , ' or l n 
1 
rhr., 
orn 
r1 ul ur 
.bl 1 . 
1 
t c t h p ~ 
0 .P 
un r on lnuo o n 
o orop . Ir th 
ot co?"n h 
r 1 t o 1 
1 v 1 of t r 
.., r or h o· 
on lh1oh 1 
t v r l· o~ h1p 1 
4 n 
t d by 
t t1 :r a or 
h nu ~ 1 n 1nvol·1n 
DRU 1 th C 71 l de 
for rot :\.on l oroppin·· • tor on 1nuou • 
19 
c opp1n~ , th n on a 1v~n aor or nd th tot 1 p~oauct-
l on ot oorn u t deorea a by n a~ount e l to th par 
y i Pld o oorn ti me he moun ot land •lthdr a"n fT'Oll oorn 
pro o t1on . th" o ta t"ocluot1on tha ,.;oul r-0 oul t fro 
'Cr i n ,111 MC' 0 into th cro .. i n · ystem ·ould ea.".la_. 11111 
tot l ound of gr a.i n roauo"d to d 01"9 ee 0 u e r Ort> 
y 1.d ot o ts ar•,. nor!! lly 1 a th n r ac y1 l of corn . 
Fu"l"th r.or ' O ' t8 'P1 Jl I>Otm B COQ r d to 56 '10'tnde 
to th b • el for h 11 d orn. 
Chol oA of ro~uot 
o a l. "1th 1v~n pr1o~a tor r ln nd fo 
c n b~ m ximi d t only one out11t co h t on undP.r con-
cl t1.on • of 1nor s1n ~ u: r g 1 n l r t.,e ~r s bst1tut 1on . Th1o 
out >Ut ,ombl n t i on 1 the :>o1nt h 1".' th r a. t1o of th rtl oee 
ot the t o ~roduota , grain and for ·q, t a t nv re ly ~opo -
tlo 1 o t P. r t of aubst1 t1on of th t o Jro uote . 
Und r oond1t1ons of a o e a1ng rg1n l r te of oub-
Gtitution tot l r v nue i ll b x1a1zed by epec1 11 1n 1n 
th ~ output ot e1th9r i n or for e d pen tn upon h 
r SJPc t l v pr i o e of gr 1 n n~ for ~ . 
n -.. cons t an t g1n t o t o u b t 1 1 t t 1 on x ate , 
t 1 r v n P 111 b max1m1ze~ b7 pPo1 l1z i o n i n most 
1net nc c . PoAeY r, t r th lop of ~ RS ou~v 1 a th 
8 t h lo or h p oe l l n. , p c1 1 t t on 1n 1 hr 
T
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gr a1n or for or a li1v ra1f o 1on b tw n in nd tor age 
,. s 1t1n 1n ny omb1n t on of 0 t".>U l o thl!t ea 
t trn . 
l oo b1n t1on h ~~ n t T'Of1t 6 1.r.tiz ~ tor an 
1so- land curve. and fo!" n 1 o- esouro111 ourv 11 b t 
tor th , ndlor ho furn! h s only the and r 'louro 
a nd h the non- 1 n< coe r. per or· f o for and ror 
r 1n r~ eou l . f r m operator 1'11\lat oonsld ~ th non-
l nd ooot ~ 1f~ereno e o well s re pr 
tltutton ~at1o of gr 1n na ro~ 1n 
an l he mab-
xic1t:1n n t r"-
turn a. n output at •h1oh he r at o or n t r1ee , g ose 
p1"1Q 
the 
minus ooato p r unit , 1s 1nv-~ ly Of)O tiona.l to 
r 1n l r t or ub ti ut1on or r in nd tor ge as 
nro~ ot o l 1nd1o te th !' 1n- f ora comb1' t i on 
that 111 m&X 1 z net returna . 
Pr aentat1on nd. naJ.yais or rt r ?ft l n 
pt1ona u e•d in Amn1r1o 1 analys1e 
nunbor of ace ~ ions ar 
the nalys1s of ooet , returno. d }'I 
ry to r o111ta;.t 
gativ outp t 
eff eote of oont1nuoue o - orop tn . Th r1 t aaa t1on 
:\ hat e~o ion 1o to ) t w1 t~1n 1 .. 1 t p e f 1 11 by th 
eo t l Cons rv tion erv 1c~ . l oh 10 1 ro 1on control la 
assumed neoe s ry on ~lo a or over 2 ro nt nd continuous 
oorn oropu1n~ 1 not pr ot1oed on slop a • t~r than 5 per-
22 
c nt . il oon~. y1el ct~ at r b a on "h er 
y1 ld ob o1n bl und r ·oo rM.n · Q nt . F rt111~ r ie 
.t.P 11 aoord1ng to Co a Ct te Univ sit7 r co m n d tiono 
· h1oh r d n v n oo et nd r10~ r la""ion 1p . 
eoo ~nde v r1P-t of d ... no d da r d -
ua ~ly oon ro 1 Di e an • n., 1n r:i r " oon roll ,.d by 
00 .-nd t ono . noor:un n d pl nt\n 
t~ e , d for c 0 '" 1 n 1 AO dr .11"-. ... 
rol uot1on 1n l 1 ld ag doAo no r r.•nt 
for t noff ro a, ro a tor~a1 , t r s t ~ , tr• s, n~ to . 
h vn not b n oonn ~er l . h \T'd , OJ"'t\ " 1 en 1 d to b 
v 11 lo on t h f r for ropa roduoed und r n1 one 
of t he oro)pin syot oonff1d 9d . Fort~ , l~ or 1 
e1 ~to be non-11m1t1n n 1s v 1labl · hen no d d . 
l1vP atock o> r 1on ha b~ n c lud d o roou 
a t t ·nt1 n on r• turn ft"on tho v r1oun ro >p n8 yrt,.11 . 
Th r for , nur pl o t1ono h~ve a o b en exclu d and 
h ve b n sup 11 d on 1 throu h o m rc1 l 
t rt111~ • apnl1cat1ons . 
ron out ">u oont1nuou row-0~01J1r t ver u1 ro~ 
ta 
oi t n an 1 o- J n U?'V r ob ined tor 1 nd 
1tP. to ont1 uoua O!'I 1 n y oo n r '":'.)?' en 1V 
r ot or 1 nd . lf- • •1on r 1 d in north- c ntral 
Iow o a le¢to fl ty >1oal of f rns n th rion- ' Tebnt<-r 
011 scoo1. 111on It lo> l or nt1on 1 fl" o! 
16 T p 92 fl Hane;~ 2? ' ot Sth P . 1 • T-h1 land 19 looe.ted 1n 
L ke Town 1p . H boldt Oount1. Io 
'\ 
Prom fl01l nurviey r.I .} th CY' 0 Of e oh 011 typ 
on thtl f l"-1 oat m to by ~nG of i ur;gm ntn .4 
rno eat1ms.te tvtal O'l'-0 l ro~ ct on for the f r Gel.rot l\ 
Wa& ob 1ned by .gs.t1nfJ ,., 1m!lt d y1 lde unde~ a 
hi:-h l vel <>t .m-n· nmnt fOJ;' CAOh 0 typ • y~ c "' 1 .. 
m t a tor e a 011 y <l'!re obta1n~d f 'nOf1 •.Mb ra of th 
groncmy t·ff a.t Io fltat~ Un1v :rs ty . 0 outpnt 
eattma t i for he r t"r rP. a· o 11 , t*"d und ,... on+ n OU 
corn r o , n , , a JO rot ion• a 001· rot1\ t1on, n ~ O!:'bOOI 
rot t1on . n ct1M tn or het nn l ou tA.t or crO!lC "'a.a 
obt 1nctl by Ol.\loulat1ng th ot y1 ld ot ~ ch o o 1n th 
rot tion for e o~ ore or the 320-ao~e r r_ nd d1v1d1n 
t h 1o yield by th n ber of y ~re 1t takes to oom~let the 
or x.rnpl • under oo. rot tion th 
Ver~ 8 yea~1y Output W 8 Obtain d by tote.J.1n th yiPlda Of 
320 orea o · oorn • 20 a..oroa of o t , no '3'\0 or a ,,r dow 
d d1v1oin th tot yi eld obt 1ned in thia ~s.nn ~ by throe 
whioh la the nurb r or y r5 1t takeo o comp e e one ?'ot tlon 
Of 00 • 
24 
Fro ta ed 1n tabl 2 o1n o on th 1 o- land 
curve tor th tar ar 11luatra d n r1 r Th oln 
ilott d e oonneo ,,. by <Sot t r 11nAS to to~ th 1eo- land 
ourve . Boyb ans 1n a ~ bOO rot t1on tor xam le , would 
not be 1n n n f u 1 t th out ut of 
grain r m aur d 1n pounda . or th r a on oro p1n 
ayet ms oonta1n1ng oropa other than oorn, o ts , nd m dow 
are not r nt d . 
The 1eo- land ourv exh1b1 t a oo pet1t1Ye r lat1oneh1 
throughout 1ta nt1r~ l ngth . On oth r p o 1Qr1ty ot th 
ou~ve 1s th t 1t 1 onv x to the origin. 
Th o a r venu of oont1n ouo ro#- oro in v r aue 
rotat1 nal oro p1ng us1n io57 nr1oee tor th J20- aorB tara 
in tb1• study a t llua rated by th follo· 1ng: OOSb , 
2 ,4JJ . 20 ; oont1n oue oorn, 22 ,321 . 20; CO , 16 , 068 . 18; 
000 , 17 , 85 .80; CSbOO 18,062 . 26 . thP- !ntenaity ot 
row- oro p1n 1norA a • , roas ev~nu 1nor • Th oon-
trast 1n oee r venue bet e n oont1n oue oro pin and ro-
t ion l o~op n la 1 a en d n f rt111z r cost ar 
d '1uot d . ( S t bl ) . 
Only 1reot bor r qu1r m nta ar o loulat d \n th1a 
ot dy . This houl not be t •n to ~ n tiat ind reot labor 
1e an 1na1 1f1oant rt or the to l bor ~qu1r ants . 
8 tud1P.s oond otPd t Ill1no1 (16 , 17 , 18) t1 te 4.o in-
d1r o houra ar n a d tor oorn , 2 . 3 houre to oyb n • 1 . 6 
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Figure 8. Production poes1b111ty curve for 320-aore 
farm studied. 
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hour ror oat , nd 2 . 4 ours tor 1x d a1. Dir ot 1 bor 
re uir ment tor cont1nuou oorn crop lng for 
o r at ion on 320 or e 1th a 2 3- botto tr o or 
t · o- n 
aoh1nery 
oomb1nat1on r e 1120 hours, htle d1r ot l a or r a 1r ments 
for a on - man o er t1on 1th l 5- botto t tor c oh1n r1 
ooabin t1on e 820 boura . Und6r rota tional o op 1n on J20 
ore s d1r ot labor requir m nt a for l ) - bottom tr otor 
maoh1nery oo bin t1on vary a tollo a : CCSb , 9Q? hour ; CO , 
1188 houra ; O 117S hours; n 08 CO , lO~S hoW"s . 
Tot 1 oh1nery 1nYoatment 1s 1 ae ror oont1nuoue oorn 
cropping than tor rotati on 1 oropp1n ayat m h1oh 1nol udea 
o ta nd m dow beo uae a combine , end at e der , b ler , 
mo er, d • de- 11v r J r ke ar not d or b~ ur-
oe or oaloul t1n chin ry nv t ent 1t 1• as umed that 
th t l o 1 t cer doe not h ve al n w maoh1n ry , n t ad 
an v r ge v lu u 1 to SS r ent or th or1 n 1 purohae 
rioe 1 un d . On th1 baa1a th total ch1n~r1 1nveetm nt 
ro J20- er• t ar as fol o (1) t o-~ n o er 1on 
1th 2 ; - botto tr otor oh 1n ry co b1nat1on tor oont1nuous 
oorn orop in·, 8 , 2 2.4o : ( 2) on - m no r a i on 1th al S-
botto tr otor ohin r1 oo b1nat1on for ontinuoua oorn 
oro? 1n ~ 7,174 .45; ( J ) an - m n o er tion 1th a l - bottom 
tractor m.aoh1n r7 o b1n tion tor C05b rot t1on , .? , 288. 0S ; 
(4) on -m o erat1on ~1th a 1 ) - bottom tr oto~ maoh1n ry 
00D1b1nat1on t:>r CO , a C 0 , or a OSbOOlt rot t1on, 
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0 ,121 . 20.* The 9 tl t d ohin ry 1nve tm nt for a cne-
m op ra ion on a 160- or rar und r onttnuou oorn 
oro· ng 5,827 . 25 . 
1X d aoh1n ry oo t nd v r1 b 8 oo t-s f o rt1t'f ri,nt 
o op syatema r e o in d for e t1 a.t i ng r t dual r -
turn to 1 nd nd 1nd1l" ot labor . B 0 us r n&•8 (?) fas 
cu1te t horoue 1n hi t~eat ent or ohinery ooste and 
min1mu cost aore ea m ny or th ,,. t1 t o o m ch1n ooot a 
us d 1.n thie tudy w re b ed on h1o wor k . at.!matea of 
ch1n .,..., ex ens • •1th a1rr r nt o~op ing ro ·ra are 
g:tven in t ble 4 . 
It 111 bo noted 'fro the above t,ble t at t1x d nd 
v r1ablo 00 e ro,. aoh1 ry op ration on th., )20 or f r m 
do not v ry grcu.tly on t h f 1vo oro p 1n"' syBt me oomnared . 
F rt1l1z r coats on th& J20- or~ t 
re~t r for :>ont1nuous oorn oropptn oyat 
re 2 .6 times 
th'ln fnr tho 00 
roto.tion. nn l o t or t rt1 1z r ,. or s 
tollowe tor th v 1ou orop, 1n ay t ms : ont:\.nuoua corn , 
11 . 70; !!OS'b , 8 . ;3 00 4 .52; 0 0 s. and CSbCO • 
5.76 . Vera o ooat Of f rt 1r. tion t or the 20-
a ore f a re r a nt . in table :5. ~ oont nu on oorn 
crop 1n the a ded 00 or rert l z r ootnared to roto.t1o l 
0 
Table 4 . ver ~ v 1ue , t1x d co t, na v r1abl oo e of 
160 
J20 
J20 
'.320 
320 
320 
.320 
h1nery o r on ror ap o1t'1 d ore , •1~ 
ot oh1n ry op r i on , nd orop 1n. yste a 
t 
mao 1n ry 
op&r t 1on 
l - n 
1 - n 
2- m n 
1- n 
1 - n 
1- m n 
l - an 
0 o n1n 
ayat 
ont1nuoua 
oorn 
14 
• 
,,'lb 
or 
OOH 
OSbOO! 
v r e 
valu 
F1xed 
ooat 
S,827.25 l, 478. 25 
7 , 74. 45 2, 057 . s 
Vari _bl b 
oost 
303 .72 
804 . 6 
8 , 2 2. 40 2 ,2 1 . 10 607 . 4 
7 ,2ae .05 i ,a 7.54 5lo .63 
, 121 . 20 2 , 2 6 . 01 540. 63 
,121 . 20 2 , ?Q6 . 0l 5 ~9 . 16 
9 , 21 . 20 2 , 206 . 0 526 . 0J 
s t bl a 25 , 26 , 27 , 28 , 2 , ;o , a nd l . 
by r1 bl ooot i nolud 
o r t 1on . 
only ru an~ otl for tr otor 
oro 1n 1 to th h vy a 11 at on of nit o n n a d 
to lnt 1n th t rt111ty l v l . Th ooa· of P2 o5 nd zO 
to oonttnuou1 corn rop 1n ayet m B oo d to rot -
t1on 1 oropp1ng 1a ~u1 · ble . 
Th n t return for 1n' 1reot 1 bor d nd fro th 
J20- aore r r tor a CCBb rot t1on ia hl her th n to~ oontin-
uou oorn oropp1n ""1nc1pally bee u of t h d ttr ~~noe 1n 
T ble 5. ve a e ann 1 ooe ot f ert1l1 er tor 1rrer nt 
.ropp lnr ayet ms on t~ 320-aorA fttrm atu~1 d 
FP~t1l1~er ooat 
lement 
Continuous oorn 
20 , 800 
10 , 400 
5 , 200 
9'3 
lO ,hOO 
6 ,?66 
000 
.o 
.oa 
. 12 
. 08 
. 08 
4 ,750 . 1 2 
i1 , 600 .oa 
4 ,900 .oa 
O<JbOOM rot t19nd 
1tro n 
P7 5 
zO 
4 ,720 
10 , ,520 
5 ,440 
C Sb rotation 
12 , :333 
10 , 000 
5,06? 
5 e table 32 . 
bs t bl 34 . 
0 s tabl 15 · 
ds e t ble J6 . 
a t b JJ . 
. 12 
. 08 
.oa 
. 12 
.oa 
.oa 
2 , 4 c.oo 
8 2 . 00 
4lf .oo 
.1 ~ . oo 
111 .q6 
8;2 . 00 
501 . 28 
,Sh.5 . 24 
570 . 00 
2~ . 00 
~92 . 00 
1 , 90 . 00 
1 ,47 . 6 
aoo .oo 
40,5 . J6 
2,685 . 2 
32 
the coats or fert111zat1on . For the cropping yet ma atud1 d 
t he net returns v r1ed rro a h1 1h of 14.487.38 for ~OSb to 
lo of 9 ,166. 07 tor ao . ( neo t ble J) . 
MRS of gr 1n tor tor!Se 1n 11veatook "Produot1on 
In this et1on th an lyei a 1 o:xt nded b yond t he 
marketing or a1n an tor a B the nd product a of rop 
p l:"O uot1on . Gr ain an<l roras roduoe1 by the f r now 
oon 10erel.1 11 1nnuts in the ~ro1uot1on or livestoek nd 
live~took produote . 
Th m. g1n l r tfl or ub t1tut1on of a in tor t'>~ ~ 
~8 1nput 1n the ?roduot1on or l1v stock and 11v Qtook 
pro uots 1 of 1 portnnoe 1n ult1mat ly aterm1n1n t e 
maximum production ~os 1ble from a 1ven outl y or re-
oources . An na1yt1cal tool usec'1 t o d t rm1n MRS. ot ,r 1n 
for r~ra~ in 11vo took roduot1on 1e an 1 o- p o4uot ourv . 
1 eo-pl"-O~uot ourv~ al ays r fer to an qua.l q nt1ty or 
product, n4 the &lo o of tho 1 -o- product curve defines the 
margi nal rates or ub t1tut1on betw en the r ctors of pro-
duet1on. 
Th ue or gr a in nd for ge as f ctor 1nputs in pro-
duo1ng l 1veetoo and 11ve ot ook products w1ll result 1n a 
~t1oul r y aha.P d iao- prod tot contour for aeh t,y e ot 
product . Fo exa l e , o t tle n~ heep ~n ood ut111z&t-
ion ot rorag , r ae ho ' o d1geet1ve eyo m o:in b e t 
ut111z 1n . 
He dy (1, p • 154-155) kea t e tollo~1n t nta 
cone rn1 ng the 
r r 
rg1naJ. r te ot eubet1tut1 n of r 1n tor 
n n 
r at~r bulk 
t :r a o nt 
or pur o ea or naly i 1 a d t a a ompoo1t 
o-~rocuot c vs on b obt 1n d h1ob t r fleet t't'. 
tot roduot1on or l1v vC nd 11v took rod o • · 
1ted r aoour o e 
he ap roprt t n lyt1c l toola o o in ohooa n h 
x1mu 11Y sto production h t 1a po s1ble •1 h 11 it d 
r e ouroe T' an ioo- ~oduot ourv nrt an 1 o- r aouro 
o r v . Live to k produot1on w 11 be t a ma"'1 um ·her th 
1so- reoouro ourv 1 t ,n nt to n 1 o- ro<'luot ourT • 
n thn 80- T' OH't"O ourv 1 oonv x to the or1·1n , 
t r op r ·or ho h a 00 ss to a r e up 17 or r in 
nd h 8 ever l o- 0 t 0 lT"Vft tro to ohoo 
liv ook outpu . or x m 1 , in f 1 u~ 9 , th dott d line, 
- 1 a s sum to t 1 o- 1 nd o --v t or eb t r oil • 
un r opt1 u evol or f rt1liz 1on 1n .h !! 'ro uo 1on or 
r a n d tor ) . pro uo r I 0 u se onl1 hi o n 1n 
nd tor. fl! ould 0088 r o1nt on th . eo-1.and ourv h1oh 
1 t n · nt to fl 1 o- ro ot o t'V9 to max1m z 11v s tock 
produot on . Ho T r , produo r 0 h A 00 s to a l!laT' 
eup ly or i n n r or age hao e v r a 1 t ao- cos ourv R fro 
which o ohooo live too output . A ol1d line , 1 
th k t p:rle~ ratio for r in nd tor a th far . 
pr1oe r t1o line ch n6 s to nolud tr na ort ion o 
h n t mer bcco buy r or 1 ller or gra1n and f o 
The pr1o~ 1n OD 1 re v nt h n e r ar 
th f n b uy l a y de 1Vl'!!re1 to b f a 
o l e oorn 
p~1oe 
r t1o 1 , B C, oaoure h n h fa.rm r 11 h ay t th 
8 
t'ar d bu7e corn ~~11v r d o th t r • 
p 0 ot1on or 11ve sto k t m,,,r o 'tt1 liz 
no , n the 
only hi n own 
re d oul l ohoos 
1 ne d n 
1nt or t n no1 b t - n t~ dott, d 
o-n roduot ourv • Ho· vnr, 11 tar r ho 
n a e o 1n a buy1n - nd- a ll1n op r a 1on could ohoo 
t 
Th 
e . 
po1nt or t n~ no1 bet~ n the 1 o- oat 1 ne 
n l ao-pro<uot ourv . Th oo to rv OB a 
OD or BOC nd 
prod,1ot1on 
pose1b111ty urve t h 
curv a or OD or uc . 
11 a abov th prod ot1on oas1b111ty 
r o to 0 on ould s 11 oorn d 
buy h y. t oint O & f arc r ould b 1nd1tf rent be t~e~n 
aell1n ool""tl and buy1n hay or buy1n oorn d aell1ng hay . 
From ;point O to poi nt t armer would oell h y and buy corn . 
Fr> • e mpl juot 1ll~atrat d it 1 vid nt t hat 
l1v etook roduo 1on 111 b x1m1 throu h a buy- nd- a l.l 
operation 1 h t th " oonv x n~o uotl on po 61-
bi 1ty 0 v • or 1 ort nt y, t 1 n hat a. r r 
0"') r ator n r the oon 1 lens tr te OV 1 s eo1a -
1z 1 e1 t :r th ro.-luot1on of a in nr to.,. ' ~ 
u on t h ir re a 1ve rlo nd t o1n ot t nP,; noy of an 
1 oo- l1v e o k pro~uo ou~v . 
L or 1atr11 t1on 1 f o or th t . o u ed m ny 
r rmer 1th shor t e of v 11 ble m n over to t vor oo -
v nt1on l oropp1n pro T a . Tim 11n e of operation& 1 
11 ely to b rob le it cont1nuou oro 1n ; th ,.. tor 
t h 1a eeot1on 1s devot d to & tudy or labor requ1r ments tor 
over 1 el et d oropp1r. oyst .a . 
q~ mount of labor v 11 ble a p nd u on t he numb r 
of person ploye nd th numb r or hours th t oan be 
ut1l1r. d 1n 01 0 ">1n op r t1ona a.cl ( '1 . 
1'h I thod or n ly 1 u. f!d aom the mount of l bor 
requ1r d for oh o leot d o o p1n sy t e t t moun 
of labor av 1 b unc1 r on - m n o f o-r ll of 
oro n • a1st 8 etu i n <\ o- m n o r t 1 n tor oon-
ttnuoua oorr . m1ly l !Jor tha i gh t be uttl1z~d by f m 
{/) 
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PRICE OF PRODUCTS; 
100 
CORN SOLD ON FARM $1.00 BUS HEL 
HAY SOLD ON FARM $ 20.00 TO N 
CO RN DELIVERED TO F'ARM $1.0 5 BUSHEL 
HAY DELIVERED TO FARM $24.00 
200 300 4 00 500 
TON S OF FOR AGE 
Figure 9. Assumed 1so-land curve for Webster s oil and 
cost curves for livestock produot1on under 
farm marketing conditions. 
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op~rator ta not oon 1d red . The number of hours norm l ly 
av 1lable tor ti l d operat1ons du~1n ~ 4- w ~k 1nterv baaed 
on 6 - da.y ork · eek and 10- hour d y o.re oom ut d troa 
study by J oi e ( 8 ) . For each oropn1n~ syot m the number 
of hours or labor v llabl nr furth r s , e~ t d 1nto 
•no- loes r1o~ " -~ r1ods 1n 4h J h field oo r~t1one el'lould 
b oon 1 t 1r o~op y1Pld ~n no to b a ff ct d by un-
timely ope~ t1on • D te for t a "no- lo o p r1o1 ff er a n 
rr m otudy by lCr nz (7) . 
Tl': fll"lount of l abor r i1ired for oh oropp1n op.c>r -
a t on 9 oor t~~ from a ~ tn of 1o~k w~\o 1n b- ~ d on the 
1 of th ma~hin~r1 u d . D t ~ on t r t or or wer 
obt tn@ fro Runt (J) ~n otu~y oon~uot~d t ~u.rdu 
Un1v rs1 y (10) . 
In t hi s stuuy tha aoount ot l bor r uirnd on tlie 
J20- or tarm i ~ as h1 h or h1cher thsn s1m1 ar tar~~ 
beoclu 1t. in osum d th11t none of t ., lll~adow 1n any ')f th~ 
rotation l rop~ 1n oyo em~ cons d r d 1e uBed t or th 
r .zing or 11v a tool': . • e r hapo , th nor l A1tu t1on 1B one 
1n i1h1oh one- h l t of t ho e Clow 1o u o d for razing ; ho·1 ver 
1t woula oe m th t b t r oompar1son o n b de b t~e n 
l bor r QU1r n nt s tor aon nuouo ro~n1n n ot t lon~l 
oro~ry n ~ n 1v ntock ro~unti~n 1o oit~~r 1nalud d or 
8Xolud~ft in both typ e of oro n ng . a1no 11v tock 
op r t on a no t oon 1 or ed fo~ ro 
;a 
1 t 1 ;; lu<le fro oonsi d I'a.t 1on 1n rot 1on l ro in 
aye m. 
T ble 6 1nd1o t a th t 17 6 orki n houra V 1.la lB 
mount of fro pl n 1n through h rv at1n . T 
1 bor 1r d f or th 00" ota 1on 'h oh 
1188 our • Dur1 8 v r l or th~ 4- v k r1od t mount 
of l bor r c~u 1r cl 1 r at•r t han he mount of , bor v 11-
abl . J ff OSbCOt rot t 1on l abor r e u1re ent do not ~o d 
t h ount of l abor va1 ab during any of th 4- e k r1od • 
In t abl 7 n ttempt 1a m de to e a h n ber of 
hours of 1 bor r qu1r d by v rtous cro pin 1on 1n 
a or t h vera ork1n , hours av 11 bl d 1ng oo-
t r1oda ot oro 1ng op~rat1onn . 11 of t o,..o p1n 
sy t s studi ed a o abo 1:r nt 1n xo s of th 
amount• ava11a 1 dur n on or o of th o 1 p r1ot'l 
f oro 1 - op t1 n • 3o e or th loe r ul 1n from 
unt mel1nPaa or oper t1on oould b r ~ by wort.in or 
hour a r d 1 th n h 10- hour work1n day A u ed for t e 
u y . 
hi atu y of' ah or qu1 nt 1 not 1nt nd d to ex-
pr t h ex ot nu b r or hours n d d 0 0 0 r -
1 ul r oro pi n~ oper t1on, but 1 1 U 8f:t or a a uid~ 
to eseea1n: ·h i oh oropn1n eyat em or 01'0 ) in op r a tion 1 
moat 11m1t d b7 h mo nt ot labor av 11 bl . 
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Th atucy 1nl1c 
erval a one-
op rat on or 
1n the t1 
op r 
ont1 uou 
v 11 ble . 
the f ollow1n one-
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t t on th b ts of 4- 1n-
1~n of 00 OOM rot 1on or a 2• an 
oT'n crop 1n 
· t 1n the a 
o n b omp t ~ 1th-
e 4- ek 1nterval 
labor va1labl ro lo· ; 
1on xoe d d th mount or 
(1) 000 , 4Q hours; (2) COSb , 
(4 ) OC'J0 1 193 hour • By 108 hours: (J) OOJ , 16.S .our 
bre tin t e work ro ram into d1 t1not o rat1 ne thl 
o t perioda of orol 1n~ , t 2- m n JCO xo ed d th 
a ount or abor v ilabl b7 he l a t ount or 291 hours . 
Th tollo 1ng one- man op r t1on exoeed d th amount ot 
labor av 11 ble a f'ollo11a : (1) 0010 , 438 hou a ; (2} 11CJb , 
49.S hours; ( ) ) 0 b; • 511 houra ; (4) 000 . 703 hours ; s> 
0 1 840 hours . Ir 1t 1s as m d that one- halt ot th 
meado 1o r zed, th n th follo· 1n on - an ro at1onal 
yAt a xcP. d h oun or bor av 11 bl a fol o e : 
(1) CBbOO~, 3 6 hour ( 2) 000 . 484 hour ( J) 00 . , S4J hours . 
l· bor r u1?' nt q 1to v nly d1otr1bu d i>V~r 
the ent1r r od tn rota tion 1 oro p in )ro.~a . o'- -
ver , th labor d cande fo on nuou ro - oro 1 ar 
*huno d" an ar or1tS l during pre ar t1on ror l nt1ng 
nd 1n the h.rv in . o r 1on . To esur t1m ly o r t on 
xtra l or 1 l be ne ded d ~1n a norm l Te r 1n both or 
theo pPr1o In the v nt or n abnor ly t Apr1n7 07-
b ane ooul.d b ubat1tut•d for oorn 1n oontinuoua oorn 
45 
o:ro 1n • y m 0 x n o it l ntin te b yond 
ha 
h l 
b UB 
ot oorn . To l n t 
r oo bin ~ th a 
n th~ arv 1n a on pi r-
~h al dry ing op r t 1on ooul4 
0 n 
ho u n cont1nuou 
little t me , 1r ny# 
h ~ oon01 ono ar 
pl1 he . Th rotor 1 
rl1 r hr ~ t or orn . o- r ora 
om o op 1n ro m lll f1na very 
v 11 l tor t 11- lg 1n unl~ • 
1dn~l d e rly h vet 1• aooo -
ae ms ~u1te likely that by u 1n 
nor 1 oro pin op r t1ona tor continuous oorn th rec 1r -
m nta f or l abor n r p r1n o pl nt corn 111 11n1t th 
number or aor e 
t h1B otudy . 
l ooated to oo~n on t he 320- or t\r 1n 
46 
ECON J..IO TIONS T TH 1 OGR G TE L ,L 
Intro uotion 
To 88888 th po t nt1 l ohy 1oal cap o1 y of Iov 
und r on 1n OU ro - o o 1n , t 1 &8 lt,..., 1 tha th oronp ... 
1n yat re in oonst nt on 011 un u1t d to oon nuo1a 
ro - oropn n nd . h ont n '>U 01"'0pp1 is us d only on 
• t able soi Th l" 00 <l Ul" th t 1. 8 u ed ft nar t 
1 so1le into apah:ll1ty l a a . n a u 1on 
1 th n th t oont1n o ~ 01- ro ptn 1 r~ lb on 
11 oalt1v t d 1 nd 1n f ~ma in ol a 1 nd II by a1n 
ro i on ontrol au,.. • h r neo aa ~y . y e m t1n t 
o'l'.'op proctuot1on obt 1ned a th ·r n n ti eon l nd ol s o 
I d I d nubtr ot1n t h 1a oro o t p t rr m th pr sent 
tot l roduot1on on 11 ol of 1 nd , an et1 t is 
obt 1ned of crop roduct1on for land ol a a froM III through 
VIIT . h n rte,.. oifytn h co bin t1on or row- oro to 
b~ roduo d on the oult1v ted l nd in 1 nd ola s s r nd lI 
und r on 1nuoue cropp1n n ea 1 te or rop roduot1on ro~ 
l nd ola a B I nd JI 1 obt 1n d by ult1ply1ng n e tim te 
of per ore y1 ld ti a the nu be~ of aore a 1n eao oroo . 
The t1 te<'l n y o ao1ty or Io i n oro prod ot1on s 
obt 1ned 'by reg 1n orop produot1on un~ oont1nuoue 
ro - oron in· on ol I nd Ir l nd 1th t h t1 t d x1at-
1n rod otion on n ol l TJ hro gh VITI. 
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~1ty or To~ 1n crop ~ro~uot1nn under 
oontinuouo o1ng . 
8 1m t 0 of to al r - r;rain pro~ tot on 1n Io :f that 
o ld re ult from ont1nuouoly row- oro 1n 
v b n d on t e b 1 of t o d1ff r n 
l a t1 t bl lan" 
u t1on . 
nd r • a unp t1on th r ounty oyb an rea A n 
Io~ 10 rojeot ~ to r~ in th aam aa th ver ~ or 
l nt d to ooyb~ans n l 57 n~ 1958. ~he o a s I and II 
l nd s 1t bl 
to soybeanD 1 
o cont1nuoue ro - orop 1n . h1oh 1 not plant d 
eew:ied to be p nt d to orn . It ts t rth~r 
osuacd th t the cropping pat· rn on 1 
t1nuou oropping ould r na1n th a c 
produot1on p r1oda ot 1Q57 n~ io58 . 
not o 1t 4 to oon-
e 1n th pr v1ous 
Un r th s•oon<l aaaumpt1on th r atio of' th numb r ot 
crea of aoyb n to thP tot.l oreo or oontinuo1a oorn on 
cl as I <J. II l n plu th acr e or oor on 11 other 
olaaa a or 1 nd 1 prnJ ot d to r e 1n t e e 
v rage r a 10 f oyb n to corn 01'~&1? 1n t ye r l 57 
and l .S . A 1n t r 1'8 OU t i $ h oron 1ng t rn 
of l nd not ou1t bl o oontincouo ow- oro 1 1 Sum-' :I 
to b un h n6e•1 . 
Th n mb of c~ a or a d 1n Io s oon-
t1nuoua orn oropp n \ t1 t d fro 0 
quarter- eo ion s 11rv y of 11 th~ ount1 
48 
Io a * . In thio tudy the land-us oapab1 ty ola 1t1oat1on 
1e ua d to e t1 te th numb r or aoree v 1labl tor con-
t1nuoua ro - oro ing . f J n~-uae oap b111ty olas e for 
e h soil type r e t'nrth .,. 1trat1f1ed 1 to f1v o a a a 
wh1oh oompr1aed of oult1v ted l na , rn nent p stur • 
woodl ~ at land , nd t araat de . r or the ur oee or 
th1 at y l and- uee o b111ty o nR s I n~ II ar oon-
81" red u1tab1 tor cont1,,11ou oroop1ng th r oalon con-
trol p 1ed on o 81 II l d a ro r1 t • 
It 1A 0 U Ad th t eont1n oue oorn oro in 1 t a 1bl 
only on e o 1Y t lan 1n as a I and I P r-
m nen 8 ure 1n l a I n II t thf! r n n t1 0 
exolud d tro oone1 ration su1tabl tor riy y or 
oult v tlon . rom l"aot1 l 1 t an dpo1nt it ould ae m that 
aom o~t1on or el a I and II l an no 1n p .,. anent tur 
oould 1n the f tur b us~d tor 
On of th hortco 1n or 
the abov ann r a n St 1 t 
cont nuoua ro - oro ln 18 th t. 
1t l a 1 nore . ny r as or 
c a 
oonttnuou ro - o"o-m1n ., . 
ua1n or obt 1n d. tn 
of th r au1t ble tor 
1n1mum r a1b e t1eld-
011 u1t bl to th 0¥-
by th nomy dep t -
In th near tutur thn 
aaembled 
le into t hul r form tor 
lrY4'y t "' p;rono y 
1ng or oont1nuoua ~o - or opo m y too ~ 11 1n 1ze or 
1r u1ar in ehap to be pl nt c.1 to oont1nuoua ro - oropa . 
On h other h na em 11 or 1rr gul r _lotA of l an t t 
r b a au1t t o rot t on 1 rop g y b con 1nuoualy 
row- oro p~d b o u e h e r ao r oo t d 1th\n f1~1~ 
t h t 1 r do 'n ntly suit to uouo ~o - oro n • 
Ir are un u lt d to on 1nuo 1 oorn rodu ti on b o u 
or ei?. or h r~ to oo nt rb lano th r • au1t to 
ro at1on l oorn but ~opp d ont tnuo1 sly or nonven1 ner. , 
a lo· er yi t1 t ould b n o ry to comp neat 
for thi s d1ff r no • 
Y1 l ds fo oont n10 a orn on nd ad u tely sup 11ed 
1th 1ner 1 nutr1 nt a .re o l oul ~d on th baa1a of Q5 
pero nt (ll , p . 17) ot tiret 1 r o n 1n rot t1on . 
Yleld or 1 t ye oorn ar o lou1 t d oounty v r a e 
71eld h re t he y1 ld ot e oh ao11 t 7 1n oult1v t 1 nd 
and p r nt ' ature 1n l nd- u o p b111ty olasAea l d 
I ar · 1 ht d by th ount or l nd 1n oh 011 ty· 
Yl l d for oyb~an ere g r oounty ar e based on n 
v~r ot t h 1 57 nd l ,a 71el0e . 
By ua~n t numb r or o~Aa or land p t d to 01-
b no und r e1 ~er ot th t o a n ot1on nd t h 1 ld er 
a or ot oyb na ob in d from th oolinty a v r y1 l da , 
at1 t s rA obt in d for ot 1 oyb n ro~ o i on 1n To· a 
on ol a I nd Il l n~ . It 1 a u ed 1n this tudy that 
50 
t he oroJ)e gro'3fn conttnuously on the onlt1v t c\ land 1n 
olaeaee I n II .ar ooyb~ na and oorn e~olua1vAly . Th re-
rore , the ,.. 1n1 a.or of th Oltltivat d ola a I and 
JI land wlio \ a not p'l ant d o oyb ans wtll be pl1nt d to 
oor!l ~ Oountr corn y1 lds on e ass I nd II l nd r ob-
t 1ned by u ln q5 pero~nt or ~P.1Sh avArs e y1 ld p r 
county (T~ lP JS) ti c thA nu~ber ot aor of cu tlv t d 
ol ea I a d ol QB II 1 nd r matn1ng r r th~ 1oyb an 
acreag 1s derluo ted. . 'i'h~ tota.1 prod11ntion of oo n on ol ea 
I nd cl es Il l n~ ' " Io• 1 obt in d by thfl 
at1gu tad aounty y1 lcls . 
The hod out 1ned aoove estimate the tot 1 r a 1n 
pro<l ot1on poosibl for alas I nd II land undar continuous 
ro cr-Q >~ 1ng . Zev r~l ethods oould b 1 ad to e t1 at 
pot nt1 l gr 1n p~o uot1on on the rema1n1n · cl s~es of 1 nd. 
Th method ua d in this s Udy wa to subtraot an 1J'!1B.t d 
aro prodt.mtton on clans I nd I! l a n d per county tro · the 
verag Jronuot1on ~ r oounty b ed on t o yo ro lq57 nd 
58 tor all ola es of land . 
To "at1 t the crop nr-od\~ot1on on th oul tiv ted land 
in 1 nd-u " na ... b · 1ty oln J.\e l d I I, t r a tmmah1p er 
county er oho i&n by M. Jud mP.nt & mt> 1n roo so being 
re~r~ en t 1v of th ol as I an~ II 1 nd ro~ th~ county . 
Pro t e t ~ e to·.mahips e:r ooun y basfld on h ye"'f' 195? 
nd 1958 crop 1n p ~ Prn wan ~ojP.ot e for th a nd 1n 
51 
cla s I n claso II for e~oh I wa 001nty on th bani of 
the p ro n t g wh1oh oh of th~ oropo ot oorn. OAtA , aoy-
b ans . hay d aet r ~ of th 4Vara total &or es 1n 
f a in t he thr townoh1p . 
Yi lda tor th project~ of lan'- 1n o a asea I 
nd Ii r.>_,r county f o a (rro, oa a. nd soybe ns o d c min 
t e eoti. &tod ? roduct1on of t c1\88 J and ola I! 1 nd 
e baa d on an ~ver g ot h yteld per or ror thr 
selected tolfn sh :\. Jrn tor tha t wo y~ io57 ntl 1958. 
Tot l oetir t d oro';) pro<1uot1on p l"' county for corn , 
oat• , nd soybe ne on olaae I nd II land ~- s obta1nod by 
mul t1plyi ng a y1eld t . ... t d fro 111 t thre9 to¥nah1ps for 
th y are 1957 ~mc1 1958 by the P"l"O nt of l nd 1n e oh 
orop times the tota l Q ount of l.ind 1n oloea I and II . 
'l'h l t r w e d fro!'! th t wo ne roent quart•r-
seot1on t at1a 1o l nam 
Produotion on ola£& a I I , IV, V, VI , VI! , 
land 1o ~tr 1ned by sub tr ot1ng th~ ti. at 
nt1 VIII 
o,...o ro-
duc v1on on o a s nnd I 1 - nd tron an v~ra e of th total 
or-on pr-oduot i on or oh oon•1ty for 1 G sa e ot nd for 
t Y4a?" Q$7 £nd lQS . Av r A>e total fee~-~ra1n •d 
forage p oduot1on of " oh oau1" t)' a ob ·~11necl from data. 
t ar. n from the .nnual Farm C nAua (4 ). 
n e t11 
b.o n e and tr 
t e of thP- pl'onuo ti.on of corn, oa to , and aoy-
ore s of h y :.ind p ature ~rown 1 n Io a h re 
n bl l n" oont1n· o sl1 erop 1 obt 1n d by dd1nK 
oro ro~u t1on :ro oont1n ou 
ro - o c or o v ted l d n 1 s a I nd II to 
d oro rol.iuot1on trorn e er. II , IV , V, VI , 
VII , and VIII lan~ . 
rom th~ e tirna 0 r1n 1n bl tl 8 ne 1 la 
conoludo t oon•1nuoua o~op 1n~ or u1t bl nd ·1th 
soy n 0 o 1on T' ra 1n1.n t t' 8 lev ls s 1n 1957 
.. n ~ ·1 no r e corn pro uct1 by 5~5,777,777 
bu 1 ore 1nG o t ro n 1on by l 7, 11JI) ,52 
uoh y ore 1 1 ,950 ,111 acr o , and tur ao-rea 
Ort 
t1o or 8~ 
d 0 lO 7 nd 
n o oo•n or 
Q , 
a 1n tl°' 
e 1.n l 57 5 • on 1nuou ro -e opp\n or t1t-
b • l net 11 
bu h 
or a. 
by h 
0 
co n by 412 , 2 , 10 
oyb n ro o 1on by 4 , Z ,l 
roduo iun , 
oun a 1 a P. 1 
y er 
h >r e n 
b 
nd pa 
r 
o v le 
or e ge 
p ( 
t la 8 nd 10) . 
InorP!Red oorn output 
n of th t eohn1 sues neoesa ry to oont 1nuo a ro~-
crop 1n 1 
a ot on t 
n opt1 um l~T l ot t rt111ze~ uae . In th1 
rreot of th ~ t a ot r rtil1za on h ot e1z d 
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in this study on oorn y1elda 
d r r tea ot t rt111zor u ag 
nal1zcd . 
S6 
s o,ppoaed to oorn y l. lda un-
x1at1n in l 57 nd 1958 1• 
Befor proe e1.11d in5 fut>th r it .houll b st t d that th 
y1 lde to~ h v i oua so11 ty-> a a 1ven ln S c1~1 Re-
port o . 25 (lJ) n ~st1 a a aver3g y1 ld ov r a 
nu b r or year , lfh r t . y1,.lc1 ua d to eeti"'I t 
t he pr e6 nt oorn > oduot1on on var1oua land olaea a 1n his 
tudy 1e b,ee~ on only t ·o 1earm, 1Q57 na 1, 58 . Oo~n 
11eld 1n Io" 1n 1c .57- 58 v r ct 10 .1.- b . h i her th n ror 
tho t~n y r , '9- S3 . Th1o c1rr r~noe 1n ver e 7l8lde 
i s due pr1ncip lly to 1nore s d r te of tert1lts t1on d 
f vor bl we ther cond1t1ona 1n q57- 19S8. 
Th oorn ere g 1n 1957 nd 1958 in Io~ v~r cd 
l0,065 ,0 O or a wi th corn roduot1on tor all uoea dur1n 
th1 s period amountin) to 61)4 , 887 , 27q bushels . vt t h1 
total 11el 1 t 1 B est1m ted th t l~lO ,6SB ,5 6 bush le or oorn 
were rown on 6 , 241 , 030 aoree ot ol ffO I and !I l nd for n 
aver 71 ld of 6S . 8 buah le pr or If th follot1ng 
thr • aa u pt1onG oonoern n · orop ro uotion Dn o I an~ 
II l and • m de : (1) t h t oorn o r eMaina th 
sam a th 1 57-56 av~r ~ ; ( 2 ) h t th ore l nted 
to oorn 1 firot -yna~ oorn followtn a rot t1on j n~ ( ) 
tat tert1l'i r la a.~11 d •th rt used 1n t 1 t~t. 
1t 1e st1ro t d th r ult1ng oorn produot1on ould count to 
57 
qr or y1 d of 72 .1 bush 1 • 
Und~~ tho & aua t1on .a th ef fec t of thP t r 111 z r r~t 
UB 1n th1n aooount tor n tnc~ea 1 · oo-rn 
p oduot1on of 3 , 7c ,6;0 buAh ls on ola r and II l n~ 
au omo O ~1t t 57-19)8 . 
~oonaq1c 11~\t~ ~f crop prQduc t1on 
I 
Th ooabln t1on or produot1on ou,nut w111 b d term1ned 
l arg ly by th pr1ce a or the prod ct outputo and the pr1o s 
of th f a t or 1n-p,ut a . For th1 o r P. iison study 1 e r1r t 
Oc to det rm1 ne 1n ··rh1oh d 1reot1oh p i oee of gr in d 
fOl' will oh1ft und r 1d -e~ale doptton of o ntinuous 
orop91ns ~ Then th~ ~f~eo~ thso ohan ~o tn p~oduot pr1o a 
11ill h ve 1n further v.l tar1n · the 001:1b1na rm of crop outnut 
i s oons1der d . Next , the err ot of a oh~n i n f ao tor 
p r1oe on th~ oomb1n tion or o~op produntion 1a ppr i ~ed . 
As ht: out ut of oorn n r !o. 11er.: , pr1ee of oor n 
r 1 t 1ve to ot ~ f a1n na rorng pr1 c v1ll ah1ft . 
, Sn t 
Th~ h1r b t ·e n to age n~ f n d 
oo~n an~ o to oan bf analy .Ed by a 
(14, pp . 32 ) 1n d torrn1n1n· rr.1 v pr1ct" nd "')ro i:su t i on 
com~o~1t 1e a n~b t1tut for~ oh ot~A~ 1n 
l 1v atonk produ1;t1on ·hePe th only d n tor pr o unto . 
and B l u in 11v atoo~ 
.sa 
l~ t r o duot o d be e~op rod ote an 1n t urn 1n':':>uta 
f or ;1rc u :tn iv s t oolt . The 1so-nrod et contours 1 a l an 
o2 o2 1n f 1 re l r ree nt ait ~9 · t oon~our ot d f r nt 
t yp a of l.1v t<'C ''-' . f t 1R ed tha t ~ oornb1 a 1on or 
t h 1rr r nt 7P o ot 1 Ve t ock t 1A7fl t h 0 on each 1 o-
pr o uot oo t our t t 0 n b dr ;.rn . I t 1 A lao a au ed tha t 
t he ontour s f oe re-rn .in a uno~ n o OV fl!r t i m'l' , nd th t 
t he '1em nd ourve f or l 1v t oo l"'Od U t a 1 ~ 1v n . roduots 
1' nd H s bot1t •1t for e oh otl1~r t a t!J l ct1n1sh1n3 r 1nal 
r tf.' 1n 11vi•s .ook r eedl n ·. t ny point on t h 1so-l1v took 
roduot ourv n . th uant1t 1 e or n, B tha t o n b us d 
to >roduo ~h i YP.l or output r ft d by a r t 1oul 
oontour e 1nd1a t by t h ooordin t $ ot ny point on th 
produot oon·;o 
h It gin al r a t of • b t1tut1on bet4flen A and B aa 
crop OU ut& e :ual the r~1n 1 r t ot enbetttut\on be tween 
amt v (l 0 r 
duotion OAL1b111ty-
product OUl'V . Theo 
0 t h P- r n r · t 1o 
p n c\ 1 1 
o~rve b, 
x1a t e•l urlng t t-e b 
lo 1oal 1rnprov m nt 
1n ut t pot n hP.~ft t -ron ro-
urv l a t n nt t o t h 1 o- "l.1Y a took 
r te ot aube t1 t ut1on ar leo q 1 
r nr ea ntel y l o-rev nu a 11n a 
nd cl cl r e r a nt th• 1 
r i od l · 8 9UmP. t h t 
t 1 n t hat 
t~ohno-
c t d t p""'oduc t1on of produo 
f TOr bly 1n tz d r ul t ed 1n t h p roduc t i on oeo1b111ty 
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p c2 
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u. 
0 
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0 e g b c 
OUTPUT OF 8 
Figure 10. Optimum combination of livestock and crop 
production before and after technological 
improvements affected the production of one 
crop. 
60 
ourv o . aa•1m f u!'t er or th t t do nnd f o ro uot 
~ ~ nd had !'P.1! 1nect co t or 'lne eh1tt d in 00 en-
a t1n · m' r tr om 1 to t2 . Th t c·1noloi;io l 1 r ov m nt 
•ould h n r uJt 1n th :r to oh ow b)l 1 o-revenue 
lin l Pl, 1. ~ . t d'l r proCluo~ B h G bAOOln: r l t ~v ly 
oh P r in period t2 • 'rh n~ 11qu1l~br~um po 1 t on 1n t2 
1 be • "or or or roct v.o t , and O or nroduo ~ B 1 pro-
duced n th l v ntook OUtiJ 1 . l l b r nreoent d by pro-
duct oontour c2c2 . 
I n f1f~ ll t wo points. c 'd n, on t o ~tr r llt oo-
nnd urv .1 l '9 oho ·n ror ·orn .a. 0 to J'OO\lOT.1on 1n 0 
. r ~ e . Po1n" D oorn n~ 0 tn 
produotion 1· eX1tt d ! n ~.57 nd 1. 58 . oint 0 
111uo t • .n 1 O () n o.ni'l 0"' ta rod1i 1on 1n I a " 
un~nr c nt1r. uo· ot ,111 t!. t d 1 .nd lier oy-
r th an I xt , 
p r1 11n or A tar .., 1 r io_s7 1 . "' loh tl GA1 1n " 
r1c or e r n w 1 . 10 nd. o o.66 i a ur 
t hrouch po1nt 
To r o111t te t h n ly 1 pa t1 1f1o- £r.n d urv I .r 
nd GH • . .,.. 11luotrat d by o~ d llnea . f he x ot a a e of 
th 1 er io r. .1t>t d t r -
i n ble> by t h la tut • 0 1t ~ kno n t h t c nd D 
e ol ta on th 1 o- 1 nd r r t or I o Idi e· iae the 
pl' lC 11n 0 n of 1 ..'.>- 1 n OM a. 
en 
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Figure 11. Estimated iso-land curves for Iowa in different 
time periods and the 1957 prioe ratio of oorn 
and oats. 
6lb 
For purpo ea of analyo1a t h . 1 o- l and ourv s EF nd GH 
re osum~o to b of th gen~ral shapo 1llu t r ate 1n t1gure 
ll . Oats produot1on wo uld not b art ot~d to th s me 
degre~ ao oorn product1on un~er oont1nuoua cropping tooh-
nolo~y . Tb ea ter use of fertilizer r qutred in oon-
t1nuoua ro~-eropp1ng ould h v th etfeot or greatly 1n-
or as tng oorn p oduot1on . 
A ~rice lino that le t n ant to po1n C will h ve 
d 1.t'f Pr n.t lop th n pr1oe 1n B, a1noe th~ marginal rat 
ot ub ti ut1on of orn for o te d iffers on t e t ·40 1so-
l nd curve t ointa C nd D. ln th1 1net anne th 1o 
line t n nt to po1nt C ~ou1d hav gr~ t~r ol pe than price 
11ne B. Thie ould 1nrt1oate th t th ~rio of a bu h l of 
oorn h fl deo e ed nd that t ~ r 1o of oats h a 1nore sad . 
Th an ly i s Ju t complPtsd oonoern only th )roduot1on 
of oorn and o t • In th v nt th t any t o roduot r 
ooc et1ng for t he l nd renouroe , 1t tollo a th t any t oh-
nology ~h 1eh 1nore es th produo t1v1ty of i r ouro for 
one produot mor f avorably than the ~ one of t he other 
_roduot of the re•ouroe ~111 o uee the pr1c ot oroduot or 
t vor ble af t oted to deor s with r o~ ot to t he comp ting 
produot . enQ the 1o or corn could b exp ot d t o de-
cline rel t1vn to th ~ pr1o of oat o nd forag 1r oont1nuous 
row- oropp1ng dev loped to 1te full ~otent1al . 
62 
rreot or ohan~e in roduot ·r1ceo on t e com~os1t1on of 
uot outnut 
he t'f eot or a oh nge 1n pro~ ot .r1oee on th ft 00 -
o 1t1on or outpu o n b an lyzed by t he use Of h pro-
u t1on G81b1 1ty Ul"'V9 n 4 the 1so- r v nu ourve . 
In f 1 ur 12 t 1 •swn d hat t A ourv&d 1n 1 
th ro uot1on p o 1b1 1ty rve . L n OD 1a th 1 o-
ev nue 1ne t a for 1n no tor . 1th 
l othP.r thin a oon 1 e oone nt , a o an ln r 1a 1ve 
roduot pr1 s ioh e ho n by o_ nf{ n th lo of 
th 1ao- r v~nu l ' ne rr ota th oonb1n~t1on f in nd 
tor. r, ou t put . h dot ~d 1 o- r v nu ltnA 1nd1o t f.t 
that ,r ln pr a e h ve 1nor ed ~h 1 e th p~1oe or for 
b or ae d . en the of r in rel 1ve to be 
rlo ot tor 1nor 9e • 00 bin i on or crop out ut 
ah1!t to ar in roduotion . ConvPr ely , 1f th pr1o ot 
ror re l a 1ve to th r1o of in 1nor A e , th 00 -
b1 nat1on ot crop out t ah1tta tow r d th ft roduot1on ot roor 
tor 
Fro th pr a d ing & ot1on 1t van oonoluded th t oon-
t1nuoua ro - oro p 1n • Of u1tabl l n ?'AS 1th r 1ult1n 
1nor 1n r 1n au l y 11 a oons nt d d "" t a will 
0 0 1n fT n pr o s r 1 ve- to fora .... . Th r ror , 
d ol1n 1n th pr1o Of r-a1n, aooo 1ng to th analy 1e 
Ju 00 1 t ( . 111 m1t t h x t nt to h1oli ont1nuou 
63 
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FORAGE OUTPUT (lbs.) 
Figure 12 . Effect of a change in product pr ices on the 
composit ion of crop output. 
61J 
oorn cro 1n 1 0 rl • 
.t"feo t or qu~ ti t y ot pl"'o-
\ 30,t _1 n, 
0.l"' ur 01 of yr;1n ~ n. an P- 1n h of h 
t tOJ' ot 1 1 t t r1 ltc'l. ount or 
1 l ·v 1 bl tor 9 p oduct1on r in n 
ft ru1 , oth -r 'r1 f' nnet n . n f 1aur l 
1 t ll •u l1 th t non- 1 00 ror o op ~od t1on 
p l"O.X1 t ly l. fol" in nd f ~ g U ~ r oon 1t1o B 
h r 11ttlo OT!' no t .,.t111t. r 1 u d . L 11n Hi r p re-
a nt q 1 non- 1 d 00 D t 01 odu tion . It th ff pr1c or 
11 t O'r8 890 l n produo ion 1 1ncr a d y th r-
oent, the !. -co curv 111 b lo :r l n t IF , 1Ch 1 
r ll l o l.in ' .. .. . f 0 f 1 ure 13 1t o n b n h the 
1 o- pl"oduo • 1 t nt to t 1GfJ• 0 t ourv I 
9 th urv t l ne D. , 1n ,.f.I 1n the >X".10 t al 
fa tor u ed 1n roduot.1on by h Ba l1l nt , h oun 
of • 0 1n n nro otton t:ro · OL 0 • \ r 1 1 1 
n ro .... 1 ~n r o to :-'\ • 
In th t h -,.1 ot ?"O-
d ' 1on h n ""9 l oth r 0 n non t nt h 
lo'e ot ·h ., rv 1 l oh n tt hft a or 
r r\1 1 1ao- o t 1th st ot 0 
ror ., h a mft b1l w\th 
ro neo 0 orn rod o 1on n oul.tl b • h1n 
ohangs 1n the elo~e or ·ho 1 so- ooot ourve reaulto from the 
r aot that fert111zer use 1n the oornb lt 1e oono ntr t d 
m 1nly on corn pro~uot1on. In f1gure l ) , the assumption 1e 
made th t the 1 o-ourv GH 1o the on h1oh ex1cts at es-
taul1ah d t otor. pr1oae . An 1nor eaae 1n th t otor pr1oe ot 
fert111zer ould result 1n a ohange 1n the a1opo or the 1 o-
ooet ourv~ whioh is 1l luatrated by line .M . Or 1n production 
1e th~reby r duo d from OL to OX , wh1l for go prol\uat1on in 
1no easeO tr~m ~ to 0 • Th refor , cron :lroduot 1.on 1J.l 
h1tt to a comb1nat1on ot out ut oont 1n1ng l ea grai n d 
mor fora by n 1nor GP 1n the priae Of fert l1z r . 
at of oont1nuouR ro -o~on~1n~ on l1v etoek outnut 
Data not v 11 bl to al o a reo1se 1lluatra ion 
of oonrpos1te 1 o~produot curve for l1v etook and live tock 
roduote because or probl m 1n ag ~ e· t1n live took nd 
11v stock produnta into m&Qn1n ,ful unito . so , the KR:1 ot 
f e d gr 1n for for g d1!fers acoord1n to the i~e ano 
breeds ot "in1m la , cond1t1on or n1mal, 9 n1t t1on etanc1 rds 
in t ed1ng, and othor aaaoo1 ted r otors . 
61no a. oompoeit~ 1so- p:roduot oannot be ~ r o nted , 1t 1 
1 posn1ble to qu nt1!y shift 1n the outout or l1ve took 
produote wh1oh ould result t~on sh1fte in the orop 1ng 
system . Howev r , 1t l o poao1ble to et to in which d1~eat1on 
live too output 1.11 ove . ..,1th a ohan in thA 100- l and 
-: 
CJ) 
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t-
:::> 
a. 
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0 P Q NF H 
FORAGE OUTPUT (lbs.) 
Figure l J . Effect of a change 1n factor pr1oee on the 
quantity and oompoe1t1on of production. 
67 
urvr . os 1n th t th only outl for f l in 
tora 1A 1n th produot1on ot live took d ltv took 
uoto , 1t 1a nly neo a a~y to prov th 1 ont1n oue ro~­
oropp1n teohno 031 111 move the 1 o- land o•lrV to a 
d 
rod-
er 
plane . n ver t. en- 1 nd curve mov o o h 1 ,hP.r l t 
1 t tollo·11 h t 1 - 1 d ourv 11 b t g nt o 
h1 h r 1 o- .lT'O uot ourv • 
tor t a ~oo 1bl~ to oona r t 
1nd1 · dual r r s, not nou h d t ~ 
an 1no- and ourve for low . Ho v ~. 
10 as m~o tor o un .r th pr nt 
lt a os 1 to 111 1 tr t 1n h\ h 
o v 'l cov un~ r oon 1nuous nro 
so- 1 nd ot.lrv 
v 1 b e to 11 
r n 1ao- d 
t,.. te 
urv 
t e or echnolo y, 
1rco 1on so- and 
1n • t ohn1oue • 
On ot th f ora n 08&B ry for u o eetu oro n • 
ad u t. 110 t1o o ot fer 111z Dy Btu y1n on y he 
rel t 1v cfr ot or~pp1ng ny t o on t m t d aorn y1 de 
un r th~ pplto 1on of n tro en nd no n1tro ffn , 1t i s 
-•ti t d that con 1nuvua orn y lOa on y SO ero nt or th 
y1 l d or lRt y ar corn follo 1n ro at1on when no t ert 11z-
r io d , 1 t th a pl1 on or th n ded mount ot 
n1 ro n and the esu ~t1on th t he o h r neoea1 ry ~1n r 1 
l ~nto r 1n ado u t up ly 1n h 011 , P- t1mate 
at t t the yiold or oontinuoue corn S p roen or 
h y1 ld f rotation 1 oorn (1 , n . 17) . Th r torr , it le 
ap nt tha n1 ro ~n r rt1llz tlon al oot doub a y1 d 
68 
of oontlnuou oropp1n~ on suitable land acres . 
In ti ure 14 aeeu e tho l ine B i e the r oduct1on 
poes1b111ty ourVft ~or h1 h-lev~l nltro n tert111~ t 1on 
whila thn line OD 1 the ourve for lo - lev 1 n1tro en fer-
t111z t1on . asum1n tnat th~ 11n 1 nd OH r •o-
l1v otook roauot ourvea , t can be ee n t at continuous 
corn oropplng on uit bl 1 nd o und r a h -h- lev l or 
tert11 ~at1oo ill l low 1 Vftctock p od·oer to mov trora 
th ourv .. to h i Ihar Ut"V GR . Beno in th b enoe ot 
rocluot1on oontro a 1k ly tf nt of continuou ro -
orop•1n , , part1cul rly l! the oombl at1on or orop outp11t 
i nolud•o a h1 h pero nt ' l)f corn , 1 1 be th t ndenc:y 
t o de an 1ncr eed iv too out t . 
Erreot ot cont1n~oua ro -oru ~p1ng on f coU"o s ize 
In the lon -~un production p r1od f 1xed ooeta e non-
xi otent s ince all r otors r esum8d to be fr ly v 1able . 
'l'heret1>re , t h only r~l • nt costs r e 1on -run aver 
tot 1 ooe\;a nd lon - run g1nal unit costs . Yer v rl-
able ooeta coJ' espond. to ver·ge tot 1 ooeta in th lon .-
run production pttrloc • 
nd r oon 1t1one of erf eo comp titton the:rf! 111 b a 
t ndenoy tof" r·1n l r~turns to r 11 0 thf! level here 
lon - run v r a o ooata , l on -run r in l oo ta , cl marginal 
r turn re c; 1 l . n 0 :\. UJ!l f 1 f or ar 1oular 
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I SO - LIV ESTOCK 
PRODUCT CURVES 
H 
F 
CROP PRODUCTION 
D B 
FORAGE OU TPU T ( l bs. ) 
Figure 14. Assumed crop production posa1b111ty curves 
and 1so-11vestock product curves. 
?O 
oropping eyGtem 1a -p~o1t1ed by the low po1~t on t vora~e 
total ooot ourve . Th 1ou ah or the lonr~-run 
a.veril"' ot:al cos t ourvo .10 d ndont upon the e1~e of th 
m.aob1ne.t"y corab1na. t 1on , the qual1 ty "t' th le.nd an man ;i: ... -. > 
mant , an4 the ~r1oe or the r aotor& thtt used 1n produo-
tion . 
compari son be tween ihe aver~g., totGl coat our•e for 
oont1nuous cro1>p1ng and the avore.ge total coat curve ror 
aarrcnt cropping oyata~s offers mean a .of htpothen1 z1nrt the 
effoot ot cont1nuoua cropp1nt.t on 1"cr o a1:.e . 
There l e oome 1nd1ca t1on tha t a 1ft to conttnuQua 
oropp1ng r eaulta i n a le n1ng of the ·pr eoaure to inoreas 
f o.rm e l te 1n eo.n A'hf"re oont1nuoue corn oroppir,B i ~ ¥. 
poca1b111ty . f.. study by Kren~ { 7) of t he l.1arr1ng.t on - Olyae 
oil nneoo1e.t1on en or l o"1s sho that the m1n1rnu~ coat 
orea~o tor conti nuous oorn with o- cnn opeTation .1n 
trl"l lch p1oker- oh~ller 1o u sed 1 1prox i ma tely L~50 aoreu . 
Under the our.rent aropp1ng eye t on Onrr.t n3ton- l1l 001 
1 tri chlner1 oombl ion compar~ble to oont1nuous corn 
opera tion . t:h 1n1muin oo c t ;.or is o.pprox1rna t.ely 800 
a o:re e ( Kr en., • p·"' . 2~ ) • 
Th n~ency to1.,arll loNer min i mum oo s t aor under 
0011 t 1"lttoua oorn oropp.'\.ng 1 a due partly to lar ge labor decianda 
a t orl t1oal period a 1n oorn pro duo t1 on . lower r1xed cos t 
per unit or oh1ne aer v1oe th~t r eeult a trom re~er aaoh1nea 
?J. 
w1 th a 1gh l" t.lll m 1 ua ner caoh1n 1n 0011t1nuoua crop 1ng 
s lso import nt f otor . Othor t ctora nr the amall 
nan .. 1ty d th he vy oo t or am ha.n1 dr11nh o >er t1on . 
f.>u11m u-1 ot th oonom1o fJffeots or oonttnuou - 01'001 ins 
Jn the fir s ct1on or th1o ah.Ap ter n ag, eg te orop 
prod~ct1on a been eet1 t d tor Iow • The r a1nder of th 
ch p t er oono rned tho oono 1o offeoto or A oh 1tt to~ard 
oont1nuouo roM- aroppi ng . tter a etu3y of h ae eonom1c 
ft eta it o n b oonolu ed that by v ry1ng only a ap o1t1 d 
v 1able wh11 11 other f Dtore r main oonst nt t he tollo1'-
i n re1ml ta ooc (l) ~1ft to oont1nuoua ro~-oropp1ng 
wlll o u s t he r1oe of oorn to decline r elat1v to o ta and 
for 1 • 2) deer s in th pr1ce or oorn r· 1 tiv , to 
tor e ill 11m1t the xtant to ~h1oh ooniln~ous cor n 
oropp1n is adopt d , (J) ohange in t otor prio 111 c uee 
rop Produotion to e! 1tt to oomb n tion of outp t eonta1o-
ng mor or tne crop mo~t tavor b y !eot d by t h price 
ch n Ao , (u) an 1nor in th feed- r ln output throu;h 
oont1nuou ro - eropp1n 111 1 vor n inorn aed 11v stook 
o t ut , d ( 5) h 1ft to oJ-nt l nuous roA- cro-p >1ns will re-
ul t in m1!l1ml\i l on t aor• g 'h t 1 a lo"' r than unde oon-
vent1on l croppin eyat ro ~ 
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e ob j ct1v e of thA study ~rp, o n R s t oono 1o 
l1m1t t1.onn of oont1nuou ro'i- oropp1ng 1n Io . nt th r1r1 
and the i;re ta v 1 . t th~ r1r. ev mo t of th 1n-
tcr nt wao dir oted t oocn 1 on b~t':f on ont1nuo oro p ing 
and oonveon 1onal rot t1one" . n la· d re as of 1nv t1g t i on 
noludod. th ubstitutlon r l t1oneh1p b tWP-e!'l r a1n nd 
ro:r o products nc! th~ arg1n l r t of uba 1tut1on of 
gr in ror tor e 1n liv otook rodlct1on. L bor r quirementa 
ror oon~in·ou. o opp1 oomp:ired 1th convention 1 
rot t1one . a toous d on 
thfl otent1al hyn .o l crop roduct ion a ·)ac1 ty in Iowa 
under contln oua ro1- cro lne . nel t d re s t t r 
atud1 d r t a e~c no 1o lim1ts ot cro prod~o ion nd the 
ff ot of oonttnnous ro ·- orop:p n on 11vo tock ou"tpu.. on 
r r 1"' • 
"' an lys1 nd!c th t n r t irn fOUld b 
trom o nt\nuou ro oro • 1n th n fro1 oonv nt1onu rot t1on 
oyat ms 1n 011 aro B tt t.. e subJ ct to n g11 1ble loe&ee 
tx·om ro 0 nd w r doptabl to rt n 1 ~e er opp in" under 
·at r1co cl iO!"I h1''10 . 'l'h lao- 1 nd u v for gr 1n d 
tor . p d to be comp t1t1v throu•hout th~ r lev t 
r n ~e . n net 1n"om r 11 I by 1nd1r ot l bo •n<1 l a nd 
tor 1- n o ration or th 20- ore t m tud1ed v r1 
7 
rro corn-oorn-no·b n oro p1n ny ~rn to 
9,186 .07 for 
T ble 11 . Oro produot1on ot1 it ror Io ·a sug at d by 
th utudy as oompa.'t' c\ !oil tl1 1Q!)7 and 1958 produc-
tion 
t"st1m.at4'd ro-
duot1on h n ROY-
E t1 t d pro- bean ore ge re-
duot~on 1h n noy- 1n n t 8 e 
J>ro uot1on be n aol"ea~e re- ratio to oorn 
raen for 1n t . a (II aor e e ~ ., t -
Or on lJn1 t 1csz ~ io2~ 1n lQSZ io2a l'l 1n i~~z • JQ~;i 
Oorn (bu . ) 6L•h,887 ,2.7 1,180 ,665,056 1.066 ,914 , 08 
O ts ( b 1 l . ) 214 ,62J , 068 7?,473,SIJ.S 77 . 1~73 , S45 
Boy- (bu . ) 
bPan 
76 ,.)22 ' 3Ws. 76 ,J22 ,25S 120 , 1.s l , u5li. 
y ( t"li:- 3 '12? J 3te.4 1,763,233 1 ,76 ?":tJ I .,.. 
p o- ( ores) 
tur 
e , 672 ,409 S,236 ,277 ~ . PJ6 , 277 
If the r1oe of nltro en n6. oth r f rt111zera d re 
throu h 1nore s d produot1on and new teohnology, there would 
be an dd1t1onal lno nt1v to pro uo r 1n bee u or a 
104" r per unit oost . ho dem nd tor o ta as a nurse- orop ror . 
legu~ s nd for l gum9 aa a source of o~1l n1t~1f1o ion 
wlll b losaened by a lower- coat fertilizer . 
Oont1nuous oropp1ng 1th no oh ng ln d aand would in-
or ao th rloe or forage r l t1ve o feea a.in r1oee . 
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Ono th p c or f e d a in declinee r lat1ve to for 
produot ,\ on 111 shi f t to o:i.rd ooinb n t 1 .JR of' crop output 
oont 1n1n lo tae~ gr in nd more fo a • no 1 t 1 
lik ly that ohmfie& in , in- forage p'r <> rel t1on h1p 
oul d a o-o the ah1ft to oont1nuou row oropp1n betort" t he 
ph7 io 1 11m1to to a shlft had b n re·1eb 
The onv ~ 1 o-1 d ourve f or h1 - u.ality 1 nd 1 lua-
trates t h t tar op r ator 111 peo1a 1z in th nroduot-
1on of eit~ r - a 1rt or fora e . A tarm ·On~~ tor who r 1 ee 
11vestook ·oan G1Q.%1m1t.e 1 1v took roduotlon by p -01 11z1ng 
in th Droauotion or e1 or i n d pend1n u~on 
the pr1o ot the prod~ota n1 then buying th~ crop produot 
t ba he does not r 1oe . buy- and- a 11 o r ati on 1e n c ~-
D ry for l1veotoek pro/\ oe t o ma,. m1:z b1o produot1on 
whet" th ! ao - 1 d ourv i s onv x. An 1eo-revenue ourve 
for a1n nd forage i s a etra1e;Jit l ne 'h1l th 1eo- l aru\ 
oui-ve i s line oonv•x to t he or1g1n ; th refo e . an i so-
11veatoo p:r-oduct ourv t h t 1a t110gent to the 1ao ... r v nue 
curve ould be h1 her th n on vh1oh 1s t nt to t h 1so-
l and c rv .• Howev r, th v uo ot 'for a ,9 or i-otation 1 . 
paature for o eo1f1c ph e or a 11vestook nd th c oots 
and 1neonv n1 nee attaoh d to a p turft buy- and- s 11 op r t1on 
n1 ht e n t t th r 
O"J"-Opptng . 
ould b a l \t d 1v rott1oa t1on of 
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The d1r ot 1 bor r {! 1rc n tor oont1nuou ro - OT' Op -
p ing 1n '.1oat or ,.1ou , bor t1 - at oer a1n e aeon 
ot :th,.. y ,. th n x ta nder oonvent on al rot t1on oro 1n 
yate • · T?l r 1. on ro pl t1n~ ~n ha,..v t1 of 
oor n r qu1 e oun 01' t ot 1 1 bor l . 
owev r, orn- o t - "lo rot ti on 1nvolv s e ount 
or 1 bor 1n Jun I July nd rly ptecb r to h rv t h 
h y OT'Op . one- n oon 1nuo i oorn oro P n o"'"r tton does 
not eem te a1ble on tho ::;20- or tar stud1 d . p rt- t1 
l bor 1a ne ed 1n o ob r nd ovem r to ocom 11ah a 
t1m ly h v ot ot the oorn oro~ . Gn oth T" poos1b1l1ty 
ould be the e or p1ok r - eh 11 r nd oro - ctr11n P(}U1 en t 
to allow e rl1 r h T"V O or oorn . 
8 • t1on or th St\J y d vot d to the po 11ble 
> te crop "oduct1.on 1n ow 1n 10 t d t a.t 8lb t ntial 
1ncr 8 1n r 1n ro ot1 n aa po 1 th oont1nuou 
oro 1n , 1tn r d t:ton 1n 0 nd a t r or a • 
I-1v a too OU plt an b xp ot d to ri under oon-
tlnuou oro 1f 1 a took rodu,t1.on 00 t:tn a a 
rot'1t b e •·1 of' n 1n r d r 1.'l 
l"O luo 1 n fh1c r snlt 1n h1 r t o rv . 
lT' to n r ., y b as n 1n 8 
here ont1n o a ro - cro in 1s o albl . n1n1mun coat 
or g1J tor oont1nuo e .,..o - ro a r h n ror oon-
vent1on oro n n • Labo d nd 1 o r nt not er 
76 
pr obl em in n<l1~ 0!1 n OU oo,..n - rop n o;> r nt1on . 
Continuou ro - fl,. pp n • i ~- pt d to .,,., 
nd h 1 l .ly roduct1ve 011 . rAfOr1t, 1 1 r e Onllb 
0 xp ot tha o ~nt1mioue rov- o.,.oppln ~ 1 t n to be oon-
oentrat d 1n r a au oh th '-'1 i on- bst r. th C rrin -
ton- Ol7de. nd h a a t1n 8011 aaoo 1on e or Io 
?7 
The uthor ls 1nd bt d to ny po~oono for th 1r 
ooiat noe durlng th ootmn or th1n ntudy. • h . R. 
Benek • a Ori t;ioismG and sugg,eet1ofia hav bePn mo t helpful 
throu bout thle atudy. 
Th~ ~~1t r 1B srat f tl to 1lliarn D ~ ffilr der nd 
o h r at rt m m ere or th j part nt ot ronomy for 
furn1shlng orop y1el~ et1 a fQr v r1ou Io~ eoi ty e . 
Tr ~uthor 41f.lh e to x re th n a for t. a t tQnc 
rrom th oomnuting atatf ot tho D rt ent or ~o~nomtca nd 
Soo1olo y . 
Th $11.ppo~' of t:he low gr1flult1.U"al per1mont 9 a 1on , 
C nt r for loultura.l rn'l Eoonom.to A JUflt nt, m•de t.h1e 
study o-tle1ble . 
1 . 
2 . 
'· 
4. 
dy , Earl O. 
•nd J n 
Hunt , Donnell 
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Table lJ . oa ~ venu tro th 320- a a e r r in th1 
otudy under con 1nuoua oorn oropp1ng 
Item 
at1 ated y1el or8s or 
l et y ar oorn• 
Yield on ll acres ot 138- 7- 2 b 
eAt t d to 71~ld 60 bu. / or 
Y1 ld on '.309 or 
~ 1mat d 11 ld on 309 aor ot 
oontinuouo oor (95 ~ of le y r 
oorn y1 l d ) 
Pr1oe ot corn r bu1hel 
Tot l ver ge n l oe 
r v nu fro oont1nuou oorn 
cro 1n 
S t able 12 . 
22 , 020 
660 
21,360 
20 , 292 
Dollar a 
1 . 10 
22 ,J?l . 20 
b1t 1a eeumed tha t ao1ls v1n r t r thsn t1v 
eroent nlope ar not auit d to continuous corn crop 1n 
<.s, P · 4) . 
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Table 14. ross r venu fro th 320-aore rar 1n th1 
study un~~r a OOSb rot on• 
Item 
lat. -xe u- qorp 
t1ma t d ylold on 30 · 0roa at 
l ~t year corn 
Aver & nnu l yield 
P~1oe of oorn per bushel 
Yea~ly roes revenue rrom l t 
ye•r oorn nroduot1on 
4.nd yeq cor!1 
.t. US ls 
21 , 360 
1.120 
at d 11 ld on 309 er n of 
oorn (98% of lot 1f' · oorn)20 ,9)3 
Avera · nnual yield 6 ,978 
Price or corn ? r bushel 
Yearly oae revenue from 2nd 
year oorn nro uction 
AoYb§ no u 
et m te yield on J09 o·r · ot 
oybe • 
vera. , ann 1 y!-'lld 
Pr1ae of oyb ana per buehel 
Y arly Bros · revenu fro s~yb na 
,269 
2 .7S6 
Do l s 
i .. 10 
7 , 832 . 00 
1 . 10 
?,675 . 8-0 
z.15 
; ,92s . 4o 
Total v r ~e annu l oaa reve ue tro tlOhb 21 .4'.33 . ?O 
aoroea re~~n' for a ~CSb rot tion 1 aoonuted on a 
yearly basis by d1v1d\n y1 ld from J09 or R 
{ ;1ev n or s or 1)8- 7- 2 e not 1nclud d b&oause or an 
eroeion probl c) ot e~oh crop ca t bl 12} b7 J nd by 
mu.l ti ~ly1n tbe re ul t1ng t:mm l 71 l <l by a. sp ·o 1f1ed J)~ic • 
s 
Tabl is . roe a v n troa th 20- aor rarm n th1 
e tut1 y unit r 00 rot t1on• 
Oorn 
a t1 ted y1 1d on 320 aor • of 
lit 1 ar corn 
vera e annu 1 yi eld 
Pr1o or oorn per bu hel 
Y arly ·ros• rev nue tro corn 
produot1 n 
0 tG 
ot1m.a.ted yleld on J20 aor s ot 
oats 
ver e nnu l yield 
rio of oats r bush 1 
Yearly oso r evenue r~o o ta 
ro uct1 n 
~ 
Un1ts 
22 .020 bu. 
7 .340 bu. 
lS , ?06 bu . 
s , 069 bu. 
oll ra 
1 . 10 
a ,074.oo 
. 66 
J ,J45 .S4 
y1el1 on 320 aor a or hay- 831 .5 tone 
v r ~ nu l yi ld 277 . 2 t ns 
')r 1oe of hay per ton 
Y rly se r v~nu fro h y roduot on 
16 .71 
4 ,648 . 61+ 
Tot l vor annual gro a revenue fro OOJ 16 , 068. 18 
a oo r ev n· e for a 00 rot t on t a oomp t d on a 
ye rly b 1 b7 d1v1d1nr th tota y1el tro 20- aor a ot 
e oh r op ( ee t able 2) by t r e snd by ~llt1uly1n th 
eult1n nnual 1 ld b7 1r1 d ~10 • 
86 
T ble 16 . Groaa r v nue troa th 20- or f r~ in thi 
tud7 undt-'l'" o Olf rot t on• 
te 
'Jorn -
Eet1 at d y1 lds on )20 aoree or lst 
ot1 n 
Corn -Eet1mat d yield on )20 
ye oorn {98 ot t1rs t 
vera nu 1 Ji l 
r1o ot corn per buehel 
i early o e revenue fro 
oorn r o uot1on 
0 ta -
1 t yr. 
ore• of 2nd 
1 oorn) 
2nd yr. 
t~ y1 l d on 20 aor of 
nnu l yield 
. t 
Avera 
p r bu h 1 
r ev nu fro oata 
Hay 
or ot hay 
fro h y 
; nit 
22 , 020 bu . 
5 ,505 bu . 
21 , 580 bu . 
5 .)9.5 bu . 
15 , 206 bu . 
j , 02 bu . 
811 .5 tons 
207 . ton a 
ll rs 
1 .10 
6,055 .50 
. 66 
16 . 77 
3 , 4 6 .48 
lfotal a v l' ann 1 0 8 rev .. nu fT"om C 01· 17 ,985 . 80 
&'}roes rev nu tor CO rota 1on i s omput d on a 
11 b e1e by a1v1 in . the ot l yield f rom 320 or 8 or 
e o orop ( e t ble 12 ) by rour nd 1 .ult1 1y1n th 
r e ult1n nnu l y ld by ) o1t1ed p1"1 
87 
To.bl 17. rosa rav n e rro he 20- f r 
study und r '~b 0 rot t1on• 
It.c 
22!:!1 
~ attn ted yield on 320 or e of lat 
oorn 22 , 020 bu . 
nnu l yield. 4 , 404 bu . 
ot corn per buFh l 
y gro r v nue r,.om OJ:-n 
ton 
or s ot 
,544 bu. 
nnu l y1 la 1,709 bu. 
eoybe n er bushel 
o a r •en •e fro oyb an 
n 
t1 &OJ" ot 
(98 of l t 
21 ,.580 bu. 
4 ,316 bu. . 
l 
2nd y ar oorn 
t\ ftd yield on ~·o 
ver ~e nnu 1 y1 1 
Pr1~e of oats r buah 1 
I r l y oa f o 
pl"o uot1on 
v nue fro 
ores of oata- l,S , 206 bu . 
,041 bu. 
0 8 
or ot y BJl .5 ton 
1 6 .J ton 
h y roduot1on 
1n th1 
1 .10 
4 ,844.40 
2. 15 
3 ,6?4. J.5 
1 .10 
4 ,747 . 60 
.66 
2 , 007 . 06 
16. 77 
2 ,788 . 65 
Toto.l vnr e nu l roea r v nu from 03b00~-18 , o6~ . ?6 
a roe r Tenue rroo o bOO rot t1on 1e ooapu 
yearly b s1a by d1 1d1ng th otal y1 ld fro 20 a 
e oh crop ( e t ble 12) by five nd b7 mult i plyi ng th 
r aul 1n n l y1eld b1 a eloc1t1 d p 100 . 
88 
T ble 18. 1reot l bor r u r aentn on 160- er G under 
ont1nuou oorn orop in 1th a 1 J- otto 
tr o or 01' nery 11 t - up l B d on pa e 9.5 
or th~ an!'>on~ 1x 
te or otal Total 
worka labor traotor 
( rsr _s/ hr . ) hl" • hre . 
160 re din~ r ?'"t111zer 5.6 2 29 
160 1 1n lJ, . 1 39 q 
160 lo 1n 1. 4 114 114 
160 1 in 3.9 41 41 
140 rrowi 8 . 0 20 20 
160 
1 nt , oh olt , 
t rt111r. 5.5 z 29 
60 1n 7.5 2 ?.2 
J20 ~ l t 1Y in 5 64 64 
160 Corn 1 k1n l .S 107 107 
10 , 145 hu. l-l ul1n a or1ng . 0094 hr/bu 9S 76 
corn 
... 
Tot 1 hours s6o m-
& ..., unt (J) and rlobbln e , 1 . I (10) . 
69 
T b l 19 . D1r ot 1 bor nt on 320- or s un er con-
o . of 
aar 
worked 
320 
320 
J20 
320 
J20 
320 
320 
61 0 
320 
ttnuou corn 
,oh1ne 
o er t1on 
n rf'or.111od 
t- p 1 
1 h th- 2 J - botto tr otor 
on pu ; 9 7 ot thg ppend1 
l&te ot 
Ol"ka 
( ,.Oft'-' 8/hr) 
ota l 
tf'aotor 
hrs . 
Upre~d n r~rt1l1 r 5 .6 57 
80 
228 
2 
40 
57 
80 
Plo· !n 
i k1 
Iar.ro 1n 
4 .1 
1 .4 
J .9 
8 
lo.n , ol~ok , r rt111 ~ s.s 
ot y ho 1n 
Oult:iv 1n 
orn 1o 
58 
42 
128 
2 4 
228 
82 
40 
s 
42 
128 
214 
20 1 21)0 bu.R ul 1n ,, to in oorn .oo 4 bu/hr 12~ .J:.22. 
Tot l hou s l , 120 l , 082 
aae Hunt ( :n &nd ob n , et l .• , ( 10) . 
b 20 . 
o . or 
20 , 
20 
320 
)20 
J20 
J 0 
320 
,320 
640 
20 
1 b . 
• 
O Q 
t l or r q,n r m nt on 20- Cl1 o n or oon-
or rop 
ry t-u 
' ohlnP 
t1on 
T'7'1P-d 
t h 1 s -rotto t~ otor 
on 
n li or 
•ork-• 
·c 06 f 
( C1'ft8/hr) 
!Iota! 
l abor 
h 
Totlil 
tr otor 
hrs . 
r n t 111 r 8 
)2 
128 
J6 
4 
king 10 . 0 
)1 ki~ .o 
l"O ;lf1n 21 
l~nt , heck , rert1111 10 . 0 J2 
J2 
6 
128 
36 
21 
:32 
32 ot 1 o in 
Cult v t 1n 
Jorn 1t n 
uJ1 eto 1n 
o.o 
7.5 
1 . 
6 
14 
0 n • 00 4 l·u/hr 191 16a 
820 
Tot 1 O\lr-8 R~o zq4 
H n t { ) d Robu1na , ~t 1 . , ( l ) . 
91 
Tahl 21 . D1r ot labo~ r u1~ mPnt on 20- or a nd r a 
COb otat1on 1 h 1 -bot~o r oto~ oh1nery 
206 
206 
206 
206 
206 
206 
206 
412 
206 
14, 0 S bu . 
103 
OJ 
10) 
lOJ 
103 
103 
103 
2756 bu . 
- un t,.~ on 
r rt1 1 e 
D1 k1n 
Plov1n 
H row1n 
Pl ntin 
Rotary ho inn 
Oultlv tin 
Oo b1n1n 
t rt1 l 1t. 
oorn 
oybe !!.fla 
of' th T)'O,.n it "'( 
. 4 
. o . 
5.6 
3.9 
8 . 
5.5 
7.5 
s 
1.5 
.oo 4 
4.1 
. 4 
a.o 
6.o 
'l · 5 
l 7 
SJ 
7 
.53 
26 
38 
28 
83 
138 
nr/bu 133 
25 
74 
13 
il 
5.0 21 
l.') 0 
Ra 11n ator1n b na . 0062 hr/hu_!Z 
m 
• ota l hOU1'"8 99Z 
a e unt (3 ) nd obb1n , e t 1 ., (10) . 
'l'ota 
tr otor 
hr'\ . 
lt7 
SJ 
37 
.53 
26 
38 
28 
BJ 
1)8 
106 
25 
?4 
lJ 
17 
4 
21 
0 
10 
963 
26" 
92 
Ta bl 22 . >1~ ot abor r e<u1r ment on '.;l20- aer nd r ,o 
r ot a tion 1th t h ~ -bot to t r aotor aoh 1nf!r1 
ae - up 11 t ed on p 'ff 99 or th a.pp en 1x 
o . or Tot l f otal 
l abor traotor 
hr • hr a . • 
107 11 •r 5 . I; lQ 19 
107 4 .1 26 26 
107 oa t s 6 18 1 
107 3.9 28 ze 
107 6 18 18 
1 07 8.o 14 14 
1 07 1.6 67 6? 
.5 ' 069 bu . 0 t !l . 0062 / bu :-31 l ? 
Cor n -1 07 Plo 1ng 1 .4 ?? 77 
107 JJ1 sk.1ng J.9 28 28 
107 Dpreadi n f ert111z r 5.6 19 19 
1 07 D1ok1ng J . 28 28 
107 Ha.rrot: i ng 8 14" 14 
1 07 Pl ant, e~ ack , r rt l l 1z 5.5 20 20 
107 ot 1 ho 1n 'I · 5 14 14 
214 Oult1v ting s 4J 43 
1 07 Cor n p1ok1ng l .S 71 71 
?,340 b • H ul1n, s tor1n oorn .oo 4 hr/bU 69 55 
ftayb 
J16 ov1ng J . 4 94 94 
J l 8 Bi d -<\~11very1n J .6 89 So 
27? t on ul 1n A eto 1n h y l . 1 ,5 hr/ton 319 122 
277 on B 1n y ) . 4 t on/ h,. 8 2 82 i1as m 
Total hour 11.88 Q6) 
w c ~unt ( ) nd ''?obbi n , e t al ., ( 10) . 
bg y c~e g& asumes thre outt1ngs ot 106 ores . 
Tab • 2..., . 
o. of 
ores 
OJ"};f'., 
0 
80 
80 
80 
80 
80 
80 
) • 02 
160 
160 
160 
160 
160 
'160 
160 
20 
160 
10 ,900 
240 
240 
208 ton 
208 ton 
• 
9 
1r ct l bor qn1 n a on _, 20-
0 rot 1on 1 l 3- botto oh n r7 
f'lt - U!> 11 0 p 1 00 t th 
ortn o t 
orn -
111 r 
t r 1 • 
orn 
!!Qb 
1n 
h 1 
~otal 
l bor 
hrs . 
~ - l l.S 
. 1 20 
6 . 0 14 , .o 20 
6 .o 4 
e.o io 
l .6 .so 
to 1 
traoto 
hr • 
. 006?. hr . /bu 2 
l.S 
20 
14 
20 
14 
10 
.50 
13 
l .4 114 114 
:; .9 l 41 
s.11 29 29 
.9 4 41 
.o 20 20 
5.5 2 
1.5 22 22 
.5 . 0 4 64 i .s io7 01 
.o 4 liT'/bu 102 2 
. 4 71 7l 
.6 67 67 
. 15 hl'/ton 240 92 
j .4 ton/~r 61 61 
1173 % 
ot l hour l1Zi ~ ---
a un ( ) Robb1n , i • • (10) . 
b 1 0 • t n or o or a or 
4 
T bl 24 . Dir t l bor r q \r n n on 20- or 
Of 
G 
!1"1 
64 
64 
64 
64 
64 
64 
64 
3 ,042 bu . 
128 
192 
128 
126 
128 
128 
256 
128 
8 , 720 bu . 
64 
64 
64 
64 
64 
64 
64 
l , 710 bu . 
192 
192 
166 ton 
166 on 
OBbCO ot t1on th l - ot o tr otor a h1n ry 
t - up 11atet1 on t> 9 01 or th "'P nd1 
11 ohl e 
op r 'l.t1on 
nert'orn d 
\{ t of 
WOJ'.'ka 
( n( hr .) hr . 
0 ta -pre d1ng r rt1 1& r 
01ak1ng 
Se ding o ta 
Disking 
9 d1ng Bft d 
rro 1ng 
Oomb1ntn 
Hauling ator1n oato 
f o· 1ng 
Corn -
rt111r. r 
f 1"t111 
tor1n bo ne 
Ha7b 
S1de- d livery r k1n 
Bal1ng h 7 
Haul1n ) ator1n h 1 
s.6 12 
4 .1 16 
6.o 11 
"·9 l.7 6.o 11 
8 . 0 8 
1 .6 40 
. 0062 hr/b 1 
1 . 4 91 
4.o 8 
5.6 2J 
8 . 0 16 
s.s 2 
1.s l? 
.5 . 0 51 
. 5 6 
.oo 4 hr/bu 82 
4.1 16 
1 .4 U6 
8 . 0 8 
6.o 11 
?.s 9 s.o lJ 
l . j 49 
. 0062 11 
J . 4 51 
J .6 S4 
3 . !~ ton/hr 49 
l . 1,5 hr/ton lql 
Total hours 1085 -
12 
16 
11 
17 
11 
8 
40 
10 
91 
~8 
2J 
16 
2J 
17 
51 
86 
66 
16 
46 
8 
11 
9 
lJ 
49 
6 
57 
~; 
...D. 
i!Z. 
unt (j) n obbina, et l . , (10) . 
ore e ae um a three outt1nga ot 64 or a of h y . 
95 
T bl 25 . Oap1t l r u1r m nta to~ .oh1ne~y d ooot ot 
Hours 
ua dd 
541 
.541 
chin ry op t1on on 160- or a nder ont1nuoua 
Ol"OJl >1n 
ap1tal 
requ1r m nts& 
0 
t y) ) 
0 1"' 0 t 
(5.5/ ot uroh a 
, ~ !"4 
.56 
,_.55 
217 
759 
?">LL 
4J; 
400 
21 6 
600 
814 
10 ,5 5 
00 t) 
17 . 2 
17 .6 
12 . 0 
10 . j 
10 . 7 
16 .5 
12 . 
o.a 
16 .7 
1n1mu· de 
' 1n1m1l 
o..., r tln · oat or tl' 
<.J l one of r •l n 
p r hour• 
2 . 02 
llon or or nko ae 
o i l used r hr . e 
d 10 t of' fu-., 
r , llon 
. 27 
,o ot or oil 
n r llon 
5o2 .;7 
qq . 09 
.54.60 
22 . 5 
81 . 21 , 
11 . 46 
55 .86 
4 . 20 
J65 .06 
r9 27 . 00 
11 . J2 
l,478 . 52 
Total 
oat 
. 010 1 . 60 8.66 
Tot l or ! 1xe 
JJJ .72 
nd O"'> r t1n,. 00 1t ••••• •• ••••••••••• l , 732 . 24 
•ae renz ( 7) . 
bse tiunt ( J) . 
ose Robbins , et 1 . ' ( 1 0 ) . 
dneP. t111 1 19 . 
s ob 1ne , 1 ., ( 10 ) . 
Table 26 . Oap1t 1 requ1r a nto for aoh1ner7 nd ooat ot 
o oh n ry oper t1on on 320-aor under oont1nuous 
oorn croo 1n tor a on -
h1n r y 1tetn p1t l 
u1r ments• 
ours u 
? 4 
tor 
plo 
r 
4 ,550 
938 
1 , 200 
apr ad r 
orn o r 
2°0 
l,?.l; 
1 ,166 
656 
440 
2,51:2 
er 
600 
814 
or oo t 14 ,499 
llf.' (.5,5 Of l'r'Oh 00 \ t) 
Ooer tins ooet or 
llon of or nko a 
oil used r h~ur 
. 016 
t1on 
17 . 2 
17.6 
12 . 0 
10 . 
10 . 7 
16 . 5 
12 . 
a.a 
16 . 7 
1n1 um d nr . 0 
n1mura denr . 0 
7 ,971~ . 45 
otor 
nual 
f 1.x d 
00 t 
in 
? q'?.60 
6 5 . '>'1 
154. 80 
? . 84 
12q .7q 
1Q2 . 1Q 
84 . ('2 
47 .52 
426 . 1'3 
?7 . 00 
11 . JZ 
2,057 .15 
o t ot fu 1 Total 
~ ,.. gallon OAt 
. 27 ? .. 4 .63 
Ooat of 011 
p r llon 
1 . 60 
Total ot fix 00 It . .•••.... .• . ... 
804.o 
2 .862 .11 
ao r nz ( 7) • 
b • n~ () ). 
0 ob :i Bt 1 . , (10) . , 
d tablfl 20 . 
8 unt (J) . 
97 
TablP. 27 . Ca?1t 1 r u1r m~nte for m oh1n r y an ooat or 
oh1n ry oper t1on on 20- or s und r oont1nuoua 
orn oro t n · tor t vo- rn n o r t 1on 
oh1.n ry 1t m 
2 
Tot 
• V f't 
0 
l ue or ooat 
v.l e (55, of 
Oner 
ours d Gal lon s of' f 11f'l u 
per hour~ 
l , 082 
1 , 062 
2 . 02 
Gallon of r~n to s 
011 us per ho r• 
. 010 
nnu 
:lOOt A 
of' $oha ,. 
nr1o 
17 . 2 
17 .6 
2 . 0 
10 . 3 
10.7 
16 .5 
12 .Q 
l f' . 8 
16 . 7 
tn1tur -. >~ . 0 
?Uni d r . o 
8 , 232 .40 
Con of ruel 
p r lon 
0 . 27 
Co a t of 011 
p r l lon 
1 .60 
o ~1 of rtx d an~ o co t . .... ... . .. ..... . 
r n~ ( 7) . 
b ,, Hunt ( 3 ) . 
O r e Hobbi ns , et l . ' ( 1 0 ) . 
ds t ab ( 10) . 
ne Runt ( ~ ) . 
l,l~ . 74 
l P. 18 
54 . 60 
?2 • .5 
~l . 21 
llQ . 46 
55 . 6 
4) . 20 
426 . 18 
.? .oo 
1 8 . 12 
2 ,2Jl . 10 
To t 1 
0 
5--0 . 12 
98 
Table Z • O p1t l requ1r m n c for aohin ~r "l.l1d oo ot 
maohine~y op r t1on on 320- or md .r a ~o b 
:rotation tor ono- n on r ion 
Ha.ohl.nery 1te 
' - bottom tr otor J ,444 
- bottom 4" >l o~ 563 
i o• t d n d19 har~o 455 
?4 ' ep1k - tooth h r~~w 21? 
~-row l nt r 759 
4 - l"OW oult1v tor 724 
11~ 1 }'\Otary 0 U.J'3 
10 • fer 111, !"IT" r e •lllX' 400 
7' oo bi n (moto~ ,~ivPn)? , 56 
2-rov 1111- tr.>e orn "lick r 2 , 1~6 
Gr 1n v t.or 600 
2 4- h el t~ 11 ra ith 314 
r 1n boxes 
Tot 1 v l u or ooat JJ , 2jl 
Annual 
oo t a 
ot Ul"Oh 
:r1o,.b 
17 . 2 
17 .6 
12 . 0 
10 . 3 
l0 . 7 
16 .5 
12 . 9 
10 . 8 
1 !j . 1 .. 
16 . 7 0 
1n1au. ol' . 
1 1tll'l d 11n . 0 
v r g v lu (55 of purch o cost) 7 ,288 . 0.5 
our 
)6:3 
Tot l or f 1 ed 
a e 'r nir. 
bae . un 
Opera.ti n OOBt 
llons or fuPl u ed 
r hour9 
2 . 02 
llon of o~ n o e 
011 used per hour• 
. 010 
<loot of 011 
pitr I l on 
1 .60 
doper t1 ~ ooat •..•••. .. ...... • 
( 7) . 
(J) • 
0 se Hobbins , et 1 .• (10) . 
.., 8 ta bl 21 • 
e e unt ( J) . 
592 . 37 
91 . 09 
54 . 60 
2) .35 
81 . 2 
11 . 46 
55 . ~6 
h.J . 20 
40':1 . 02 
J6,5 . 06 
27 . 00 
18 .12 
1 ,887 .54 
Total 
ooet 
.525 . 22 
l.S . 41 
S4J .63 
2 , 428 . 17 
99 
'l' bl 2 . 0 nd o of 
ohin ,..1 o r :.in r a 0 
rotation 1 !" on•- n on~r~t1on 
~ c 1n ry iteu 
re 
J , 444 ' 17 . 2 s :? • . 7 
56') 17 .6 9 .o 
0 b.55 i ., .o ,Sh . 60 
217 10 . 3 22 .;s 
7S9 0.7 81 . 2 
724 16 . .S 11 . 1.JA 
4J 1.? . 0 5 i; . ~6 
400 10 . 1 4 • 21) 
~ . 656 ... 15 . u. 409 . 02 
J41 16 .9 62 . ?0 4 4 lJ . O 57.72 
1ok T' .?. , 186, t6 . 7 
e r. 0 
)65 . 06 
6 4 1 \n1 u JO . 75 
96 1n1 ·um Ar>r . O 21 . 69 
0, 
99 10. 0 9 .90 
i . s19 14 .o 221.0J 
16 ,.,584 2 , 2Q6 . 01 
uroh"" 00 t) ,') , l~l . 20 
tr otor . .. ll' e<ld Joot or fu l Tot l 
n r ll n O·t 
963 .27 f$").5 . 22 
ae Oo t of 011 
0 P r llon 
63 0 . 60 1s . i.1 
Tot 
57.1o . g 
t1ns oost . .. ..... .. . .. . 2 , 816 . 6Lt. 
bu e Hunt ( J ) • 
0 "' \obbln , P.t l . , ( 10) • 
s e ·unt ( 3 ) . 
100 
Tabl JO . O p ltal r q 11 n a to~ ctaoh1n y n (~0 t r 
n oh n ry oper t o~ on 20- er n1 r 
rot t1on tor 
i nf!r te 
rro:ii 
rt"O'f 
r 
oorn 1 lt ,. 
tot' 
1th t3T' J. n 
G 
J ,h.44 
~~5 
217 
759 
724 
"' J 400 
2,656 
J71 
441 
:;> . 186 
6 4 
lJ. 
n u 
oat as a 
of pur~t a 
p l"ioe 
17 . 2 
17 .6 
12 . 0 
1() . 3 
10 . 7 
16 . 5 
12 .Q 
10 . 8 
15 .4 
16 .o 
.o 
16 . 7 
' 1 1 II fj,.s 
an1mu 
r .o 
r .O 
9Q o.o 
1 , 819 I . 9 
or oat l& ,584 
(55 of ur . o t) , 121 . 20 
1 !l 
n l o~ of or nkaa 
011 u e~ r ho r 0 
. 010 
~ f"!" .t1'1 r 00 t . • •. • • . .. . . . , ... • 
"" . n ~ (?) . 
bun Runt ( 3 ) . 
bins, et ... . , ( 10) . 
d ... t bl 2J . 
8 " Hunt ( J ). 
'U . 
7 
9~ . 09 
54' . 60 
22 .35 
1 . 21 
11 • l•6 
s; .a6 
4J . 20 
40'1 . U2 
62 .70 
5? . 7?. 
)65 .06 
30 .75 
21 .6 
. 90 
2ZLQ1 
2-;29T.01 
ot 1 
.oat 
543 . 22 
lOl 
ble Jl . 1t l ~ u1r m nta for aoh1nery nd ooot ot 
ohinery o r t1on on Jio- or a unaer ODbOO 
rotat1on tor on~-m oner t1on 
Machinery i tem apit 
requirement 
3.444 17 . 2 592 .J? 
56 l? .6 99 . 09 
4SS 12 . 0 54. 60 
217 o. 22 . 5 
?S9 10 . 7 81 . 21 
724 i6 .s 11 .46 
4 1., .Q 55.86 
400 10 . 4 . 20 
2 ,656 1.5 . 4 40 . 02 
)71 16 .q 62 . 70 
4 l1r 1) . 0 57 .72 
l" ~ . 186 16.7 
r .o 
J65 .06 
6S3a • 1n1 u 30 .75 
1n o6h & n1 u a r.c 21 .69 
Q9 10 . 0 
i . 19 
16 , .S Ii. 
i. .9 
r h a oat) .121 . 20 
t or tr.ntor 
Rour us ad Oo t of' fuel Total 
937 
p 1" ion Co t 
• 27 511 . Ol• 
Oost or oil 
r llon 
1.60 
Tot 1 ot 
e l:r ns ( 7). 
b Hunt ( J) . 
obb1na , e t 1 •• (10). 
(l e tabl 2 • 
Hunt ( ) . 
• 
102 
Tablf* J2 ~ Average -.nnual tort111z-er r~Hiu i:rementa tor oon ... 
t1nuous corn o?"opp1ng on th~ )20-a.ore ta.rm 
stud1eaa 
40 acre 
f i&ldb 
Pe:r acre rates of 
tert111~at1on (lbu)O 
1~1 ld Ill 
i"teld 112 
}f"1 ld ;f'.} 
¥'1 ld IJ4 
F1eld. ti$ 
c.i ' ' Pzo"s . R2o 
2soa 1100 400 
1eltt 116 
field 117 
1$ 
75 ,, 
15 
60 
50 
)0 10 
JO 10 
,0 10 
:;o l :O 
40 1S 
40 )5 
r1eld #e 50 'o 10 
Tot•l lbs ut:Jed on '?20 ae'.t"ea 
3000 1200 400 
JOOO 1200 400 
2600 l!OO 400 
,000 lZOO 400 
2400 1600 1400 
2000 1600 1400 
20Cl0 l.200 ttoo 
20.msts 10 1lioo 3,200 
&fert111ter t-lftqu!rern~nts based on the ;.u1eumption thn,t 
the f4'1rm was pt-ev1ouely on a oortt1nuoue oorn oropn1n pattern . 
bf 1eld number · a:rA 1!HNr1 on f lgure lS . 
0 aee ~inG.dtt~ , ~t. al . • ( lJ, p .12) • 
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fable 3 .... . v rag nnu 1 t rt1 i z r rec uir nta tor CCBb 
rotat ion on tl"e 20- ore t m stu 1 da 
b•reb p l" l'P T'A or To t111 ~r 
use t'ert111aa t1on (lba )O 4o or or op 
H )205 120 N. P205 zO 
70 60 20 ? 00 2uoo 800 
60 JO 10 2z~oo 1200 400 
ns 0 10 10 400 400 
·o . 2 
corn 75 60 20 JOOO 2400 800 
60 30 10 2400 1200 4.00 
oyb 0 0 0 0 0 0 
cor'l 75 60 20 '.3000 2uoo 800 
a oorn 60 JO 10 ?400 1200 400 
o yb n 0 0 0 0 0 0 
o . 4 
aores oorn 6S 60 20 2600 2400 800 
oree corn so JO 10 2000 1200 400 
or a oyb an a 0 0 0 0 0 0 
15 60 20 JOOO zL,oo 800 
oorn 60 JO 10 2400 1200 4oo 
aoyb n a 0 0 0 0 0 0 
} 1 ttld lo . 6 
LO ore a corn 60 15 70 2400 JOOO 2800 
40 ore • corn 4,5 40 J.S 1800 1600 1400 
40 aor a eoyb ne 0 0 0 0 0 0 
.so 60 60 2000 2400 2400 
orn JS 2.S 25 1400 1000 1000 
eoybAans 0 0 0 0 0 0 
•F~r 111 ~r re~u1r• n b ed on th a .,umpt1on tha 
thf!t r r A r ev1oualy on a C Bb ~ot 1on . 
br1 ld nu b .,.. 't' f! •ho :otn on f 1V-ure 1.5 . 
cs ft SbT" d r, 1 . ' ( l ' . 12 ) . 
10 
Tabl 33 (Oont1nued) . 
F"'rt z r r · 1r ~ tor ) y. r 
v r nn al r rt111z~r u e 
j , 060 
12)3) 10000 
!3~<56 
5067 
105 
bl '!04 . nnu r t111t 
rota. iof'! on ... 20- or f r 
nte tor CO 
U tlA 
4o 
Ft ab Pl!r ore T' 
1'Prt11 r ~ 
ot l fprf" 11., r 
f' ,,. (lbn) 
oorn 
0 t 
o . l 
1 ld o . 2 
Oorn 
0 0 
~ j eld I o . J 
Conn 
ta 
ld o . 4 
Oorn 
0 a 
Oorn 
Oat 
o . ' 
o . 6 
0 . 7 
F i eld No . 8 
Corn 
O&tra 
I' :>205 , 20 
10 60 20 
0 30 20 
10 
0 
10 
0 
10 
0 
10 
0 
10 
0 
10 
0 
0 
0 
60 
30 
60 
JO 
60 
JO 
60 
JO 
75 
45 
60 
JO 
2-0 
20 
20 
20 
20 
20 
20 
20 
70 
45 
20 
20 
400 
400 
400 
400 
400 
400 
2400 
1200 
2400 
1200 
2400 
1200 
?400 
1200 
3000 
1800 
3000 
1800 
2400 
1200 
800 
800 
600 
800 
800 
800 
aoo 
800 
2800 
1800 
2800 
1800 
800 
800 
f ert111zft 
Avera e 
r ou1r d tor J ye rs 
nu l t rt111zer requ1r ~ 
2 ,800 31 , 200 
933 10 , 400 
16 ,800 
6 ,266 
Fert111t r r qu1rem nt b ~ on th 
th r n •a p r v1ou 17 on O rotation . 
o.v r 1a aseu -.d to be rr101 nt for m do 
bv1 ld numbern e ohown on f1~ur 15. 
0 'le e 8hr der , t al . , (13 , p . 1 2 ) . 
an Will> 1on th 
ert11 1~e.,. o 
crop r qu1re 
ry 
nts . 
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v rag nn l t rt111~ r r q 1r rnAnt for C OM 
rotation 
i'1ttld nu,wbereb 
and oron us 
i 1 ld . 0 . 1 
40 oorn lo 
40 60 
40 0 
1Pld j 0 , 4 
10 
60 
0 
lO 
60 
0 
lio co~n 10 
40 oorn 50 
40 0 
F 
40 orea oorn 10 
40 or e co~n ~S 
40 or s oata O 
F.1 r-ld t!O . 7 
4o ores oorn 10 
40 oor 35 
40 0 t 0 
60 
30 
45 
60 
0 
65 
60 
0 
4.S 
60 
30 
45 
75 
40 
60 
?S 
25 
65 
F~rt111?.er r e'ulr m n 
th farm • >r v1ou ly on 
o· rry-over is sau•nd to be 
uir m nts . 
20 
0 
1.5 
20 
10 
1.5 
20 
10 
15 
20 
10 
1.5 
?O 
JS 
10 
70 
25 
10 
bF 1 ld nu:::ab l' flh • n on ti 
400 
2400 
400 
?400 
400 
2400 
t~oo 
2000 
400 
2400 
400 
1600 
400 
1400 
'205 
2400 
1200 
00 
2400 
1200 
l 00 
2400 
1200 
1800 
24'00 
1 200 
00 
... ooo 
1600 
2400 
JOOO 
1000 
2600 
800 
400 
600 
800 
400 
600 
800 
z. 0 
600 
800 
400 
600 
2800 
1400 
400 
2800 
1000 
400 
er 
on th sumption th t 
rotat1 n . •e~t111~ r 
nt for ~eado cro 1 r -
e 15 . 
ca hra r, P.t 1 . • ( lJ ,p .12). 
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bl 35 (Cont tnu d ) 
F1 ld nu b reb p r ore r t@a r Tot i r ,. 11r.. r er 
• 07'0 u • r rt1l : .. i on (lbs) 0 f 1Pl \ (lba) 
)205 KzO N :>205 zO 
oorn 0 60 20 2400 800 
oorn 5 0 10 1400 200 400 
t• 0 5 15 lb.OO 600 
a r t:\. z r reQU1r d to 4 y r 1 ,000 46,400 1 ,600 
Vl!r nn 1 t rtil •e u 4,150 11 ,600 4 . 900 
108 
~ bls 6 . v lU 1 r rt\ 1~ r r Qui~ ntn for a 
t u 1 a 
2 0 
10 0 20 l;"O ~400 800 
0 0 0 
73 60 0 3000 ;? 0 00 
0 40 20 600 00 
60 20 1~00 2400 800 
0 0 
60 0 JOOO 211ioo 00 so 20 2000 aoo 
10 60 20 400 21;.oo 00 
na 0 0 0 
64' 60 20 2600 2(>00 aoo 
0 0 20 l.200 800 
10 60 20 400 2~00 00 n• 0 ... v 0 
75 60 20 3000 2400 00 
0 )0 20 00 eoo 
10 ?S 70 40() 3000 • 00 
rs o 0 0 
60 ?S 70 2400 JOOO 2eoo 
0 4 20 1 00 800 
t 1on 
:r 1 
fl""U ni.. OT'O .... 
r~ t ovn on r1 1 5, 
a OT" ' t i . , c1- . p . 12L 
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Table 36 . (Cont1nu d) 
1el4 number•b l er acr rat a of ot 1 f f!rt1 1z r p r 
nd. crop uco r 1 Z tiO;l (lb )0 40 ores or orop-1 n~ 
I 2 s XzO -'2°s lzO 
co n 10 75 70 400 3000 2800 
soybeans 0 0 0 
corn .so 60 60 2000 2400 2400 
0 .50 20 2000 800 
c\:>rn 0 60 20 2t.oo 800 
oybean e 0 0 
OT' oorn .so 60 20 2000 2400 800 
a r 0 t 0 20 20 eoo 800 
r r 11 ' r r u1r.ed tor 5 y 23-;bo'O 52.600 ?7 , 200 
AV r a. nnual r l"t1 1 r 4 ,720 10,520 , ,440 
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T ble 37 . Thr e tovneh1nA e leoted from e oh oounty e be1n 
r~nr a nt tive of l ann ue oa b111ty ol a • I 
and Tl for th re p ot1v~ oo nty& 
County Townah1ns 
1 . da11"· ••••••••..•.••• Li nooln , J nut 
2 . Ad s . .. . · ... ..... . . . Grant, ).' roer, 
3 . Alla u · ·. · · · . · · ·. ·1.u lo , Poot, J ffereon 
4 . pp nooa • .•••. . • •• • ·Ud 11, ohnoon, Un1on 
5. udubon· ···· · ··· ·····Can ~on, Lincoln , L roy 
6 . B nton· · · ... · · · .. •. · ·• olk , onro , Jaokoo::>n 
7. laokh k · .. •... •. ... Orang~, F. r1p 1 t . V rnon 
8 . Loon., .... .. . · ... .. . · · rant, olt x , J rion 
9 . rr~mer ·· ·· ···········Dayton, rr n, Fre ont 
10 . Buch n n ···· ·•·······Liberty, i dioon, Fre ont 
l.l . Buena V1sta · · · • · · · · · • okom1 e , . ple Y l ley , New 11 
12. . utler · · · · · · • · · · · · · . · ot 101n t , Fremont , Sh 11 ook 
lJ . 0 lhoun ··············L1nooln, Butl r , Lo~ n 
14. Carroll · • · · · • • · · · · · · · hh rid .n, ro d 1 , H1ohl nd 
l.5 • Oae& • • • • • · • • · · .. · • • • • •leas nt , G 08, Pyuoea 
16 . C dJ.r · • • • · • · · · • · · · • · · 1> yton, !~ Y.rn1n ton , P 1rt'i ld 
17 . C rro C1ordo · • • • • · • · • • Hr1m e, Daugh ~rty, eon 
lS . Oh rok · •·········••uher1d n , P1toh~r, 01 mond 
19 . Obickaa ····· ······Ir dford , Utio , d r1okaburg 
20 . Cl rke····· ··········Troy , r nkl1n, " 
21 . 01 1 · ~ · · · · · · ········· 11 Townsh1 o uG~d 
22 . Clayton .•.• • . . . • . • . • • e l.1 , ~ bur ". Lodomil o 
2J. 011.nton •• • •. ·• • • • • . . · lk ;.i1vel' , · P.lton , asb1n ton 
24 . O~ ~ror6 ············ ·lo a , Ott~ Oreak , R nov r 
25 . Jallae· · · • · • · · · · · · · • -nug r Grov • Lincoln , avf"r 
26 . Davia · .·. · · • · . · · .•• • · 1~1 t r , L1ok -re oap Cr e 
27 • f!O tur . · • · · · · · · · · • · · y9t • , B rJ- 1 , ·or 
28 . D la·" re •..... . · · · .. · t"r 1r1 , "o ony. J 1 r 
29 • o o o nP • · •. •·• • • •. • ' shin tl)n, v llo ~Pr n 1 , Oanvil lP 
JO • D1ck1neon .• • • • • ····.·Lloyd , lltord, ·oal 1ol"" 
)l. Jubuqu . ..• •.• .. ...•• Vernon , qew in , Io~a 
J2 . Em t • .. ············ Arm trong Grov , D nark , 6w n e 
33 • Fayett · · · · • · · · · • · · • ·Unlor., nao1t f1~1<1 , 111nd or 
J4 . loyd·········· · ·····O dAr , nook Grove, Riv rton 
35 . Frankl1n .•••.•..•...• Qq~•Q1~, rA ork, Soot 
aAll th~ to~nsh1no r~ u e 
so11 t es ore uniformly 1et 
1n o v ~al oount1 in h1ah 
but d th,..Ottf'll'hout the oounty . 
111 
• able 17 . ( .ont1nu dl 
,,,ounty To ... nah1 
J6 . 1 her, n to , r..reen 
J7 . !Jr nf' ••.•• . . •.. •.•.. • Junction , »Or nton , 'Ja ·eon 
J 3 . Gr tnily •••• •• •••••••••• f 1~f1 ld . h1l oh , i lrone 
J . Outhr1 ••••••.•• • • ••.. 1 1.ohland , :r q,n t , Re .r .. rove 
lo . m1lton ••••.• •.•••• •• L1nool n , Bl 1r~burg , Fr edom 
41 . nooc ••••..•....•. .• met r d m, .11 , U1n6 am 
42 . ardon • • ••.•• ••.•••.•• Oonoorc3 , ... tna , J110 son 
4J . E ri o~ •.•• • . ... .•. .. eyer , Jt . Johns , Dou la 
44 . nry. • • • • • • • • • • • • • • • • oott , yn , Canaan 
45 . ·ow rd • . . •.•. •. . •.• . .. 0 d 1 , Vp~non ~nr1nga, J eeto~n 
u6 . Rumbolt ..... . .. ........ or 1 , ooust , r v r 
4? . I d •.•..••.• ....... .•• attl, r1 ~s , ~ ya 
4 ~ • I ow .• •• . .••••.. •.. . • • ;r u n ,,. , a r tf ord 
4? . J ekoon ...•.•.. .• .•••• Io outh or1~ . 1 ah1n on 
.)1 . Jaep r . ......... ... ... o r Or qlr, ~ 1~v1 v , J,,yn Urov 
5 • J ttero<") n •..••... • . . • • Polk , .,entflr , • uoh nan 
52 . Jon On·········· ·· ··Gr h , h nGton, adtson 
.53 . Jones .• •• •••. . •• • ••. • • yom ng , ~n1rv1 , i yn~ 
:54 . ' oltuk •••.••.••• •.• ..• dac , fiytttt, I sh 1n t on 
55 . f. o flUtli •••••...••••• • • r 1r1r , rnan, Lott r e k 
56 . L •.• ••••• • • ••• • ••• • -<l r1 r , ~ton , "'l nt 1d 
S? . L1nYl • •• • •• • • ••••• •••• •• airf x, C~ o1 " " , Ott r "!Y' (l/J! 
5 • Lou1 ······ ··· ·· ···· ·~r ndv1e , l m Grov, ornin 5 n 
59 . Luc "' · • •.• • • •• .• • • ·. · ·' 1 'looln , '1 ~dar , n1 n 
( o , Lyon ..••.•..•... · · . · · · u ohl ..nd , Los n, ,1~ve n 
61 . 'ari1 on ••• • ••• ••• • . · •• J 1 0 eon , nn, Bnott 
62 . M aska •.. ..• •• . • . . .. ·! rrioon , o da.r. Pr 1r1e 
63 . r1on • •• . •••.. •••. •. • noxv1l1 , Lat a 1r1 , Liberty 
64 . r h•ll ..•.. .... ....• 1n rv, art tt , Liberty 
65 . .1lla · · · · · · · · · · · · .. • · ·O~n r, O k , Ind \ n Or~et 
66 . 1 to. 11 . . · · • • · .• · · · · ·St . nr. r, t]n on , urr Oak 
67 . .onona · • · · • · ·• · · . • • • · ·Fa1rv1"'il , t 1r r m n 
68 . onro ·• • • · · · · • · • · · · • •J o!!son , Troy . Urb na 
60 . ontgo ery •• •... . ....• G rt1eld, Roott , L1noo n 
70 . Muaoa t1ne ••.• · ··· · · · · ·y i l ton, ' 1ke , 9looninGton 
71 . O' r1,,n . • ••.•.. . • ...•. 11 to nsh "') 
1~ . o ol ··············Vi, n , Rol~ n, l lson 
73 . gc- . • • • • • • •••• • • · ••• •V llf'y , 1ty , J arl 
7 4 . P lo . l to · · • · · · · · · • • · ·V non, Intl n.-n •no , . ghl td 
75 . Ply. outh •• ••• · · ······Gr nt, 3t anton, L1bP-rty 
76 . Pooohontas ••.• . . • ...•. r -11v111e, Dov r Lizard 
1? · Polk ••. . .. . ······ ·····Lincoln, l&sh ington , B aver 
78 . s t ott tt e . •.• L yton , Ple s·nt, ~ent r 
l et Pot awatt m1~ . .•. Hazel 0 11 , Har di , , eola 
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Tabl 37 . (Oont 1nued) 
County To· nah1.Da 
7q . Po· " h1 lr • . . • .••• •• ••• .'l n , floo t , h 1n · on 
80 . Rin ~ ... old . . .. . . •.... . .. l.1nooln , r n , T1nglP.y 
61 . c ...........•.•..... 0 d r , 'lo o'lc, .., c 
82 . Ooott . •.•.... . • . ..•. •• l r 1'1 n 1 okory 'T'OVe. 01 on 
8J . Sh lby ••••.. • ... . . ... . ionroe , 8 1t.y, I st hal1 
84 . 10 1"' • • • • • • • • • • . • • • • • • ~ <:'tin , olla ni\ 1 ih rid n e5 . Story ......•.......... l1J.for1l , 8li4trmLn , l~Rtln 
86 . 'l' ct • • • • • • • • • • • • • • • • • • 11 townoh1ps u ed 
87 . ~ ylor . . . . . . . . . . . • . . . • lat e . r n , Grova 
88 . Union . • • • . • • • . • . • • . . . . r &.n , and ~re l,·, t 1 hla. 11 
89 . Du,.. n .... .... . . ... Cad r , 'Jn1on , Hurr1 ebur 
90 . pel o • • • . . • . . . . . .. . Riohl n~ , , 1 n t, Com· ti n 
91 . r ·en .. .. .. . ... . .. . •. I 1nooln , 1 ont, I..1nn 
92 . eh1n t o"l .. . . . . . . ...• ., d r, r n l1n , Hi ·hland 
93 . yne .•... ... . . ......•• ,1on n , lnut , r n 
94 . ota t. r ... ... ... . .. . .. r~ , ol nd , Ja.okson 
9.5 . ln 10 o .... . .......• n ff lo, L1noo1n , J( 1ng 
96 . 1nnesl"1e!: •..•.. . ... .. Orle na , Fr nkv111i:t , Hesper 
97 . oodbur J •••• , • •• • ••••• 1 or "1 , >lo n , o1f " reek 
9- · B r t on , Lr oo f1el~, Un i on 
9 . 11 L e , lo , . orw 1 
abl ;s. 
oount:r 
oone 
r mer 
Bu an n 
Bu Vi t a 
B tl ,.. 
0 lhoun 
a r-rol 
0 8G 
c~ a r 
Ce " O ·:Jo ,10 
Uri,T'ok p 
C"11ek 
01 rk 
01 y 
01 yt on 
Ol1nt on 
O:r 1-ftortt 
Dall as 
D v:t s 
Deo t ur 
elo.w re 
Doa o1oeR 
D1ok1naon 
Dubu·ue 
Einct 
Tot a l aore 
or claoo T 
cl as II 1 
ll0 , 4j8 · 
l l 2. . J09 
60 , .54.5 
7t~. eQu 
qo , 9ou 
276 ,?18 
2J,J , 04'l 
281 .? 6 
22j . I") 2 
275, 2 1 
2 2 ~678 
27 ,11·1 
Jl9 , l•73 
196 , J2J 
146,209 
200 , Q?l 
269 , 602 
202 ,130 
219, 116 
74, 212 
28 ,645 
87,827 
22.5 ,7£.4 
124 , 681 
250 ,170 
115 ,616 
84 , 270 
201, 6.5 
l J,5,745 
168 , 7.5R 
46 ,136 
liSJ ,904 
llJ 
ld ot cl a I and olaoa I I land 
Cl ae I 
ol sa rt 
cult1v t ed 
l111nd• 
90 , 21•7 
7 ' 5.Sf 
46 ,6 7 
.Sil , 800 
76 ' 996 
2;7, QOO 
20 , 0 72 
2~7.160 
17 ,575 
2?? , 046 
26f ,7 3 
2)1 , 5QO 
~02 , 70Q 
167 , L.4 
107, 2 
167 , 242 
2JS ,f'72 
16q ,760 
210 ,<?76 
48 "85 
251:607 
69 ,855 
l~.S.34} 
97 ,.506 
2~0 , 650 
88 ,180 
SS ,997 
l?l.680 
118 ,J40 
ll~4. 2J6 
34 , 78 
lJJ , 6,51 
l et y r Cont1nuou 
oorn per corn p r er~ y1eldb ao~ y1 ld 
11 . a 
72 . 2 
70 . 2 
60 . 
72 .9 
l .G 
7L1. . "'! 
71. 
7 • J 
70.5 
71 .5 
7Li. . 1 
74 . ~ 
73. q 
72 . 11 
1 . ') 
70 .5 
69 . 7 
(6 . 
69 . 3 
67 .5 
? 'i- . 6 
71 . 1 
6q . ~ 
72 .8 
61 . :; 
67 . 2 
71. 0 
?6 .1 
74 .4 
72.7 
74 . 6 
68 .2 
68 .6 
66 .6 
.5? - ~ 
69 .J 
77 .6 
70.6 
68 . J 
69 .7 
67 . 0 
67 .9 
70 .3 
71 .1 
70 . 1 
60 .1 
77 . 'J. 
67 .0 
65 .J 
64 .9 
65 .9 
61l . l 
70.9 
67 .5 
65 .7 
69 .1 
60 . 1 
6J . 8 
67 .4 
72 .J 
70.7 
69 . 0 
10.9 
ot l 
l a nd w i- e t 1 
Un1ve1"&1t1 rrom 
l'Q pl . 
th oultlVAt d ere of ol as I nd I I 
d by t grvno y dep rtmP.nt of Io a St at 
t wo poroent uart r - eot1on t1st1o l 
bf 1ret ye r OO~n f1 lds on A er a or ba 1 r~ Obt 1ned 
by P-1 ,h1n the e t 1. ted y1 Ht !'or P.4Ch sotl tr' 11nder ont1-
um lev le of f r t jzat1on- f-ee l r port ro . 25 (lJ )- by 
the nu b~r of aore of 01 t ype r1A1n n1nPty Pro nt or 
or of tbe oultiv t d o as r nd 1n e ob oounty . 
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abl JA . ( .ontinu d) 
Cont1n-
oun y 
F yet e 24J,700 208 ,432 65 .6 62 . 
lo yd 260 ,557 2 ? /l?.6 ~.., .o 65 .5 
rankl in 291 ,4lJ.7 2.$2 ,Ql7 75 . e 7 2 . 0 
'recant 146 , 8 4 128 ,?Sl. (0 . 0 66 .5 
Gr n 2?8,0) 253,450 ? .6 69 .9 
run 1 2.5Q . 26 232 ,34~ 8'.} . l 7'1 . 0 
Guthr.-1 loZ ~ 01.5 lJl ,41 72 . 7 6~ . 1 
F. m11ton J04,920 284 ,?l~ 7.! . 5 6 .9 
nooo 271,1?8 248 ,46 12 .a 6? .1 
dln :::.65,9')9 238 ,?· Lf. 7'~ . J 70.6 
r1.aon 129 ,742 116,?16 66 . 8 6J . 4 
tenry 134., 791 118 ,~Ji ?6 . 7 7z.8 
ti ow 2Jl '0 0 190 . 78 6 . 9 63 .5 
boldt 223 , 494 207 ,69J '/l . 7 68 . l 
l 88 ,810 75 , 499 66 .7 65 . 2 
I owa 14:3, 730 llG ,017 66 .9 6).6 
okaon 48 ,2?4 J1 , 704 70 . 6 67 . 0 
J sp 1" 20 ,015 l56,2J4 ?8.5 14.s 
,Jotr r on l04 ,J66 71 ,465 6 . 8 65 .3 
ohn· on l.56 ,O'r/ JJ,6a?. 75 .0 71 . 2 
Jon 14? , 872 1~6 ,£6 77 .5 7'l . 6 
eok 181,46.5 116,062 7 . 4 70 .7 
OS uth 477, 60 ~.BJ 73 .4 6Q .7 
J, 110,l.57 cm , 21 62 . 7 59 .5 
Linn 216 ,826 , 2,8S7 72.7 (Q . 1 
Lou1oa 135,296 l 2,675 74 . 71 . 1 
Luo a 110 , 0Q) 66 ,0 S7 6 .9 65 .5 
L7on 2~,226 22~.724 '13 .5 60 . 
. di on l ,280 127 ' 0 7 71 . 67.5 aha ka 126, 6 .5.4.52 76 . 2 ?? . l~ 
r1 n l 0,250 o:i,5 o 6 .s f 6.o 
'areh.ll 177,228 141 ,~QO R0 . 2 76 .1 
111 11 · ~86 Q8 , 121 6q .3 65 . 
1 to~utll 257, 40 22.5 ,94 71 . 0 67 .5 
1 onon q ,46 82 ,7J? 70.8 67 .3 
''onro'! 60 . ~s 48 ,10.5 6( . 6J .s 
ont ;o ry 127,112 04,? 5 72 . 6 . i 
aoat1ne l "l. J 770 14li., OC\ 74.6 70 .9 
C1Br1en J2'l,9S 5 28,5,941 67 . 7 61~ . J 
Oao ol 'OJ ,l 3 179,7 70 . I~ 6f . 
149,462 116 , 0 o 70 .7 67 , ? 
272 , 050 246 ,38'.3 72 . 0 68 .4 
~ab e 8 . { .ont1nu~d ) 
Ooun 1 
Pl.vmouth 
Poe hont a 
Polk 
• Potta a.tt 
• • Pott tt 
011eoht e 
R1n ~ old 
Sao 
Boott 
helby 
1oux 
~tory 
Ta 
Taylor 
Union 
V n ur n 
· p lo 
t"r1Jn 
n1n-ton 
ayne 
b t P-r 
· 1nn b i;o 
1nnoah1,.. 
OOdbury 
ort 
fr-ight 
Tot f 
!lf cla 
c l a II 
210 , 610 
:n.6 ,754 
227,383 
mi lJ0 ,925 
1 119 ,249 
16 ,8?2 
6 ,5() 
27'1. , 273 
159 ,717 
1L-7 ,as2 
)OS ,,SOl 
266 ,643 
'40 ,51.r.o 
l 9 ,752 
Q0 ,636 
711 , 485 
l ? , J62 
142 , OSl 
, 476 
10 , C\02 
51.i ,506 
l ~( ' 38 
Q1 ,l50 
e ,q o 
'lL,7? 
2 5 , 860 
11.S 
"' l • r It l t yea.r ont1nuoue 
olqaa II corn er corn r 
u1t1vatPd acr b a.or 
1 na• £1 ld y1 ldo 
172 ,7l? 63. 4 6,S . O 
2 o,e q 73 .7 70 .0 
l Sl , 093 71 . 7 6- .1 
116 ,942 71 .J 67 . 7 
i 2 .402 65 . a 62 .s 
12'• ,?JO 77 .2 73 .4 
50 ,7 0 69 .q 6b. 4 
249 ,611 70 .5 67 .0 
l24 ,6J8 ?9 . J 75 .3 
121,970 6 .o 64.6 
272 , 200 61 . 1 5 . 9 
242 , 559 12.s 6s.9 
2 5 ,860 78. 1 74. 1 
80 , 68.5 62 . 7 r-1 .6 
59 ,965 71 l f7.6 
65 , 1126 5 .u ,56 . 4 
98 ,60 11 .a ~9 . i 
114 ,2 7 61 . 6 C6 . 1 
i6; , 7k 11 . s 1J .l 
10,045 62 . 2 59 . 1 
J2S ,7~2 71 . 7 68 .1 
it 7, 06~ 72 . 7 Aq .1 
7, , q2 60 . A f6 .J 
120 ,6'2 65 .4 6~ . 1 
l7~ , 6 1 n 70 .6 67.1 
275 ,575 7? .5 !9.9 
.. ble 3 . 
Ooun y 
A 1r 
d me 
lla- kee 
ppannoo 
udubon 
Benton 
Blao illk 
oone 
Bre r 
uoh nan 
u n Via 
utler 
Calhoun 
c roll 
a a 
Ge r 
C rro oor o 
Ch ro e 
Chi k a w 
Cl•rk 
0 ay 
01 yton 
Olin ton 
Cr ,,rord 
a l la 
n v1a 
D oatur 
D1tl. °II re 
16 
v r oro in p ttern n~ y1el~ p r ore tor 
1 57 n 1 5 
2 '&. . Q ' . 0 • 0 13 . ?? . 
23 . l ' . 2 s. l 12 . 8 J., . 8 
22 .5 1~ . l 0 . 1 16 .2 1 . 4 
io .; s.6 a . 2 10 . a s1 .1 
;4 .3 18 .3 1 . 1 16 .5 21 .5 
;J .s 16 .3 4 . 6 i , .o 2, . 0 
J8. ; t~ . 7 7.4 l ?. . 3 15 . 3 
34.o 1 .5 14.8 S.4 11 . 4 
J4 .o 1 .9 5.9 14. 1 20 . 1 
~z . 7 17 .6 4.) lJ .6 ?~ · S 
35 ,4 l A.6 15 .9 8.8 8 .J 
)9 . 1 l, .5 J . ~ 12 . 8 18. 2 
32 . ~ is. ?4 . ~ 7.4 7 . 0 
;6 . 1 ia . J io .3 9 . ~ 11 .• 5 
J4 .4 i1 .1 3.a 11 .J ' l . J 
42 . 2 l .o J . 1 lJ •J 17 . 2 
JB . l 15 . 7 l . 9 11 . l 10 .2 
37 . 0 17 .9 10 . 8 0.9 14. j 
31 .5 17 - ~ 5 . ~ lJ . 23 .7 
14 . J q , 7 6 .1 11 . 42 . 
41 . 2 l? . : 15 .6 8 . 4 .s 
24 . 5 1f .3 0 . 1 i 4 .9 ~s . 1 
J? . 2 14.6 1 . 0 12. 5 l 7 . 
2 . 7 ?l . O 1 . 0 14. 22 . 3 
J7 . 3 16 .5 16 . 5 7.4 11 . 2 
10 . J 4 . 2 6 .4 .o 56 .1 
o.o ~ - ~ (. . .1 47 .6 
32 . 4 l · ' l . l 15 .7 22. 8 
57.9 J8 .J ?G .5 
.58. 7 ;2 .1 27 . 9 
66 . 8 6 . · 1 . ;> 
.;1 .1 7 . 2 2~ . o 
66 • s .., 4 • 6 ' . l. 
75 .2 4; . 27 .3 
76 .6 49 .7 ;>7 .5 
b? • 4'} .I 29 • 2 
72 . 0 51 . 24 . 4 
60 . 2 U.6 . 1 2'3 . 6 
62 . l 48 . l ?,5 . 8 
6J • .3 44 •. o 2; . 2 
s~ . s (. . o ~q .s 
6G . 2 ·6 . 9 28 . 2 
59 .5 J6 . _ 26.7 
ao .a s.s .1 Jl .o 
( l • 2 46 • l ?l • .5 
{l . 4 l 5 • .., ?6 .5 
65 . 4 ~- · S ?O . 
57 .1 36 .4 '?5 . ~ 
61 .1 ~o . 6 ,,5 .5 
6Z; . 1 4: . ~ ll;. . 4 
74. 4 . 6 ~J . l 
67 . J J7 . ') ?t') . 0 
61 .a 4'i. . 6 a.Q 
l.,q • 6 JJ . 6 2.J • ?. 
51 . ") 2 • 2 r. . 8 
1 . a ~Q . 2t1o . a 
•Thr aol ct o r ho n 1n abl 7. 
0 1elda p r ore for the thr crone r al o t k n rro 
a nnu 1 r r o n suo for t h A th:r e l eot d to .<n h1p • 
Co n 1 
Lu,., a 
L7on 
d1aon 
M .a lt 
on on 
•.onro 
ont o ry 
USO t1ne 
1 7 
32 . 0 lJ .~ 15 . 8 10 .l 20 . J 
36 . 0 l '-- •"' 16. I~ 9 . 4 10 . 8 
' ?. J 16 . ~ 0 . 1 15.5 2 . 2 
8 . 1 4 . 0 ? . O . ? R. O 
JO . l 15 .8 ~ . 4 14 .S 2 .7 
Jh .5 ll .3 7 .6 11 . 5 l~ . , 
~ . ; 17 .4 8 . 1 10 .5 15. 
27 . ? J . 8 . 2 5.7 17 .6 
Js .a 16 . 7 ~o . o 1.1 io .o 
3 .9 18. 0 B.L 14.5 13 . l 
2 . ~ 17 . 6 . o i ; . 6 2· . ' 
J7 . 8 17. ~ 20 .6 7.7 7 .6 
) 6 . o 17 . 0 - . 4 ~ . o . ) 
;7 .5 17. 0 1 .5 11 . 6 14.5 
?7 . . 8 . 7 . ? . J 
1q . h l 7 . 11~ . p . Q l • 
10 .0 l f . ? 1 ? . ] ~ .7 
3 ~ . h 11 . · . 5 1.5 
J~ . 6 ~ . ~ 4 . ll . ~ o.o 
JI~ . ') l . B l '., . ? • 5 
' ". ( 0 . , ., . ) 41 . 0 
1 . 0 . 7 1 ? . ~ 2 . 5 
J~ . ~ l? .O . lO .q ~1 . 5 
~~ . s i£ . (, ? .6 1 • 25 . 7 
q .6 2 . 1 . ~ l? . P ~4 . 
10 . 8 i~ . 1 . 4 q . 2? . J 
1 . 2 i1 . 6 . 1.s 9 . ~ 
'1 ') .'1 11 . 7 .5 10 . 7 ~" . ~ 
,6 .( 1 . 4 . ) , . 7 1 . . 1 
J .o 1 .6 10 . l q. 6 ?1 .5 
11 .5 7 .8 6 . 11 . : 5 . l 
42 . 1 24 .o 4.s Q . 1 io.1 
.., . 0 12 . 10 . s '). l • 0 
~2 . 1 16 .1 l . 6 1 . 0 15 .9 
2? . 2 10 .1 5.0 10 .5 .9 
34 . ~ 16. l 5 .6 14.1 17 .9 
2a . s i1 . J 2 . 1 e . o 21 . 0 
41 . 0 io .9 .3 0 .7 11 . ~ 
27 . 2 4.6 o.u :.2 s.a 
lj . O 4 . 8 5 .2 8.5 59 .7 
2 . ? 15.3 2 . 5 13 . Z 25 . 
J7.J io.o 4.a i 2 . 2 23 . 
om o t oy-
- - be na 
77 . 0 .so .4 "' "J 
5., • ~ J 8 . l 21 . 5 
60 . 50 .1 12. J 
5 • 7 b'L 7 2 3 · 5 
6 5 . 2 '•6 . 5 2? • ? 
61 .:. 42 .7 21 . 
66 . ? 1~6 . ~ '?l., . 6 
5q .o 12 . 5 2 . 0 
65 .6 49 .7 ??. s 
7 ~ . 8 4.5 . 6 "' . L 
5 . 7 ; • 7 >7 . ~ 
71.7 51 .1 2 .5 
( <. 4 h.o . O 21' . 8 
7., . 5 1~5 . 0 ( .6 
( • 0 :>P , 2,5 . h 
7?. 4 4? . 1~ "I (' . 8 
513 . 1 47. 1 l<L8 
67. s6 .o ~1 . -:t 
/;h . b u.o . ?? . 
71.4' 4'2 . '~ . ? 
71 . . so . .5 ? c. . '" 
69 . U.2 . 2 . 7 
6\.7 10 . 0 · ~7 .7 
6~ . 0 1~7. " ?'? . 0 
70 . h? . 7 ?«' . 6 
6c; • ?" 1 .., • l : 0 • 1 
6 . s ,, p • 1 7 '" • l 
64. 1 J8 .0 616 
70 . ? 40 . 0 ., • 3 
6 • b.0 . 1 . '1 
54. 5 . e "'5 . 2 
49 . 2 46 . () 'J.7 
62 . 5 4? .9 ''9 . Q 
7~ . 2 47 . 0 2.1 
( '.) . 0 J• 1 . 0 l 3 . ') 
7 • 5 '•: • 0 27 . 4 
.5'L4 J l . 6 J0 . 2 
(,('I • '°? J;-.C • ~ • 0 
r.1 .1 ?·S ~s . ? 
S .5 2 . i "' ·"-
62 . 2 ;5 . 6 ,., . 6 
68 .4 51 . 1 1 8 .9 
T ~le J9. (Oontinued) 
County 
"id O'!'Op 
;a .o 1a.o 16 . '" 
3e .o 16 . 2 i7 .5 
21.9 9 . 0 i . ~ 
Ptlo to JS . 2 17 .5 ia .o 
rlt outr J6 .4 23 .J 5.1 
Pooahont a ) 2 . ) 18 . o 2? . 
Polk Jl .S 14. 2 lQ . q 
Pott •att a- a 
118 
8 . 1 10. 2 
7.8 lo .? 
10 . 9 35 .1 
8.5 J . l 
a.s i 4 .4 
7. J 8.7 
9 . 4 lJ . l 
35 .0 16 .6 1 . 3 12 . 8 20 .3 
Po t a t t l~- f t 
36 . 4 lh . 7 1 . J 11 . 8 1) . 4 
Pow ah1 k 27 . 15 . 1 j . l• l, .o 2? . l 
Rtn~ old 17 . 8 1 .7 • 12. 8 6 .9 
u o J . 2 l .6 11 . S o . 4 11 . 5 
Scott 44 . ~ l? . 6 4.6 11 . 4 16 . o 
th l by ~6 . 5 90. O. ? 1 0 .J 17.5 
Sioux 40 .3 18.5 l' . 4 8. 2 10 . J 
S tory 37 . 6 19. '? ll1o . 4 9 . 0 10 . J 
T a JS . l" .o h . ' 12. S l~ . , 
T y o~ 20 . 0 11 . 6 ll . 7 11 . J 2_ .5 
Union 18 .5 11 . 6 6 .1 13 .2 )9 .6 
Van . ur~n l? . 6 8 .6 15 . 6 8.o ~? . 6 
w ello 25 . 2 11 . 4 l? . 6 a.s 28 .l 
•~r~~ 22 . 11 .1 9 .9 10 .9 jO . J 
aeh1n ton 34.7 lS . l 7.1 10 . 0 2J .? 
ayn l .o 10 . ) ! 2 . l lJ . 2 ;3 .0 
eboter ~o . ~ is . ~ _9 .1 6 . :2 ·?. 
1nn b go ~ 7 · 15 . + 20 . ~ 7.B . ~ 
W1nneah1ek 26 . o i6 . 5 Z.6 14 . ? ,7 ·5 
Woodbury 26 .9 14.o 12 . 6 9 . 8 ll . l 
Wortn J3 . ~ l~ . 4 l .a 8.6 L2. 2 
· r1 ht 36 . 4 17 . 2 19 . 0 9 . ~ 8.8 
Y1~1aa p r er~C 
Qg:rl) 0,'lt B !!9z-
be na 
60 .0 .53 . 0 ·2.S . O 
sa .6 .i.,3 . a '; .4 
54 .q 2 . :; 27 .9 
S6 . 6 1~a .$ 21· .9 
52 . 2 t-0 . 8 2" ·? 
62 . 2 50 .9 z.7. 6 
6q . 6 52 . 0 "-1· 
6.S .• .s JJ-O . o za .Q 
59 , l )'? . O 30 . G 
?4 . 2 l:.O . t, 1 . ~ 
56 .? Jl&. . L:. 2ft . J..i. 
65 .5 L17 . 6 .2') . ( 
81 . 1 UQ . 2 ; 1.8 
6? . 2 3 • 4 2:-' . 1~ 
57 .? 47 .4 24 . 0 
70 .1 50 .6 29 .3 
a.s .1 47.e 1 . .s 
.5 . 6 ~Q . O 25 . 
55 .6 )) . 2 27 . 2 
64 . 7 '.Ji. . 0 2? . 2 
68. ': 43 . q 29 . 3 
61 • 0 '•4. 6 ~ 0 • 0 
6? .4 jQ . O 29 . 2 
54 . ,37 . 4 21> . 0 
6? .0 54.1 2; . 8 
6f. . ~ 43 . 6 "";> . '5 
,58 . 8 l;. J . 2 • ? 
60 . 2 J 8 .6 J~ . ~ 
65 . 2 l~ . o '?0 . 7 
(O . ? . 2 26 . 4 
19 
T b l e 40 . . 1aoe1l e u rop p o uot1on ooet s 
It,. Un 1 Vol 1 1'9 
s~ a 
or n ore .9J 
t or 3.30 
ioyb ean l')t' 4 . 2,S 
o· aor 5.JO 
a l t n · t t 1no0 ner t on ot hay r at'!" w .o 
All l or hour .oo 
ror.i ( , • 17 5 ) . 
b r om r enz ( 7 ,p . l jO ) . 
T b e 1n . u 1 
t t1 l . 
1.,..0 n 111 
veit,,m 
Jsb 206 
10.,... 
cc co :;oq 21.ore 
C bOO 64 
128 
64 
64 
. . o 80 
160 
60 
co 107 
107 
10 
a. or "' (J ~ 
t1.ll d 0 u 
120 
oo t of a d f r v ~1ou1 oro pin 
or <"T Co t 011,.. Tot l co t to 
J)& crab c oppin aynte 
Sn o11ara 
")(' ..,., . ..; . -'-' 
of Q 1 . ~ 5 6. 7 59 -7 _, . -
. • 30 211.?0 
corn l. 3 21 1 . 04 
ooybA lll l • ~.5 27 .oo 
y 5 . " :) ;39 . 20 1069 . b.4 
of 0 t ) . 0 26 .oo 
,,r oorn l .9J 0 . 0 
of '1 5.30 24 . 00 6 . 0 
o ta ., .;o :a,53 . 10 
1 . 206 .51 
5 . jO 561 .80 1121 . 41 
~co r r. lng y t m only 09 or o 
n o 1 n obl 
ba e t bl uo . 
121 
bl tf2 . l ins t 1ne oot1 t for )20- aor f for o lnote 
rot t1one 
ng h y per 
oro 11yst f! 
c 277 t n 
208 ton 
• b 0 4 166 ton " 
~ n of h 7 r oro >1n 
d1 vi 1n tot t y1 ld ~r J20 
by nunb r of y -a 1 t .. k 
t t1 ns . 
Co t To al oo t por 
er ton Cl"O 1n ayst 
1n flollar -
l . OJ 2 5. 31 
l . O'} 214 . 24 
1 . 0J 170 . a 
r~ a lo , ted by 
hay ( table 12 ) 
t 1n o• th~ ~o-
